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LETTER TO THE COMMISSIONER.' 



Washington, D. C, March 1, 1868. 

Sir : I have the honor to transmit my final report of the United States 
Geological Survey of Nebraska and adjacent Territories.* The obser^'^a- 
tious here recorded were made with some care at the time, and, inas- 
much as they will not probably be repeated for years to come, may 
prove of value to the state. The history of the origin and purposes of 
the survey have been so clearly set forth in your annual report of the 
General Land Office for 1SC7, that I beg permission to introduce it in 
this connection : 

In the second eeotioa of the a«t of Congress, approved Match 2, 1S67, mafeiug appro- 
priations and to supply dcflciencies, it is declared "that the unexpended balaDces of 
the appropriations heretofore mode for defraying the expenses of the legislative assem- 
bly to the Territory of Nebraska, shall be diverted and set aside for the purpose of pro- 
curing a geological snrvey of Nebraska, to be prosecuted under the direction of the 
Commissioner of the General Land.Office." 

It has been estimated that the unespendod balance applicable to,the geological sur- 
vey is $5,000. Under that anthority Dr. F. V. Hayden was appointed on the 29th April, 
186J, to make a geological examination and snrvey, with compensation of $2,000 por 
annum. With the limited means provided, he was allowed an assistant geologist and 
paleontologkt, at the rate of $1,000 ; three collectors and laborers at not exceeding 
Si700, the sum of 3300 having been set apart for chemistry and natural history; 
while the sum of $1,000, or the residue of the means, was designed for general expenses 
of outfit und incidentals in the service, which was restricted to one year from the dato 
of the appointment. 

The geologist was directed to proceed as soon as necessary arrangements could bs 
made to the sphere of his operations. He was instructed to ascertain the order of suc- 
cession, arrangement, relative position, dip, and comparative thictuess of the several 
strata and geological formations in the State, to search for and esamtne all the beds, 
veins, and other deposits of ores, coals, clays, marls, peat, and other like miuerfil 
substances, as well as the fossil remains of the various formations ; to obtain chemical 
analyses of such of those substances, and of the differeut varieties' of soil, whereof it may 
be deemed desirable to ascertain the elementary constituents. He was rcq^nired also 
to determine by careful barometrical observations the relative elevations and depres- 
sions of the different parts of the State of Nebraska, and to gather in the field of his 
eipioratious collections in goolo^, mineralogy, and paleontology, to illustrate tho 
notes taken in tho field. In order to enable tie Commissioner to present to Congress 
the results of the geological survey, it was stimulated that a preliminary report should 
be made of the progress of the work, accompanied by such maps, sections, and draw- 
ings as might be considered requisite to illustrate the r^ort, it having been ordered 
that the final report under the appropriation should embody the results of the entire 
survey, and be accompauiod by a geological map, with carefiilly-prepared sections and 
diagrams, showing by different colors and other marks and characters the principal 

*It 13 but ju9t to mo to be.pacmlttod to etato that this report was complcteil £ii its prcseot condlliou 
three yoais ngo. nnd tho manuscript deliveied to tho Commissionor. It ia now printed without any 
opportnnity for revision. Soreral cliit||teu.Mdiic]i have xjipei^ed in othoi pnbUcitious are omitted. 
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localities and geographical range of tlie various geological formatiocs of the district 
explored, and by drawings and descriptions of the charstcteristic fossil remains of 
the different groups of strata— advanc* data having been called for at short intervals, 
in. order that the Department might know tho-progress of the work. 

It was required in onr instmctions that the region of Nebrnsta aoutJi of the Hatto 
River should be first examined, it being occapied by the limestones of the trrio coal 
measures, and that a careful search sbonld be instituted for the localities, depths, and 
esteut of deposits of that most valuable mineral. , It nas deemed important to extend 
tlie explorations and examiuations along the Missouri to Sioux City, us it had been 
reported that there was a bed of coal outcropping from rocks of j the chalk formation 
near the Omaka reserve, then tmdet survey for the aceommodatioa of the Omaha and 
Winnebago Indians. It was desired tkat the geologist, who was furnished with a map 
of public surveys, should locate geological formations by townships and ranges of tho 
sixth or governing principal meridian in Nebraska. As the unsurveyed region also 
includes settled portions of the State, it was required that the explorations should also 
be there directed to determine the location and extent of natural resources in coal, 
metallic ores, bydranlic and common limestone, fire-clays, freestone, flagstone, aud 
marbles, properly belonging to the various formations there existing, and whicli would 
be of immediate use to the people. As the predominating interest in the State is farm- 
ing, his attention was directed to the examination of its soils and subsoils, to their 
adaptability to particular crops, as well as to the best method of preserving and 
increasing their fertility. 

Information was also called for in regard to the introduction of suitable forest trees, 
in order to promote the growth of timber. 

Attention sliould likewise be given to the materials for the construction of roads, 
houses, bridges, such as building stones, limestones for the manufacture of quick-lime, 
sand, clays for making bricks and tiles, as well as for potters' use. Particular atten- 
tion should be given to the various soils and subsoils, and their adaptability to the 
growth of different kinds of crops, fruit and ornamental as well as forest trees. If the 
district is hilly or mountainous, barometrical observations should be made to d«ter- 
mine the heights of the elevations above the sea and the principal streams, and atten- 
tion should likewise be given to the climatology of the country. Ynll sets of coDectlons 
of all the different kinds of rocks, soils, ores, minerals, and mineral waters of everj 
description, as well as of thevarious organic remains characterizing the different forma- 
tions, should be carefully collected and preserved for study and analysis. These col- 
lections to be arranged and permanently preserved in the Department. It is proposed 
that specimens of every kind be transported to the Department for careful investiga- 
tion, in order that final and more detailed reports may be made out, illustrated by 
maps, sections, diagrams, and drawings of the various fossil remains, characteristic of 
the different rocks. 

Authority should be given for the publication of tho final reports in a suitable form, 
and in such manner as to be creditable to the country, A few such reports, properly 
prepared by competent and reliable authorities, with full statistics of our resources, 
would, if distributed abroad, have a tendency to stimulate immigration, and cause the 
rapid settlement of our vast unoccupied public domain, thus increasing the national 
wealth and power, and relieving the burdens of general taxation. 

In accordance with your instructions, the survey was prosecuted with 
all the energy in my power, and I was enabled during the season to ex- 
amine the entire eastern portion of the State, and some portions farther 
west. Mr. P. B. Meek, the very able paleontologist of the survey, passed 
through the State of Iowa, from" the Mississippi at Iowa City to the 
Missouri at Nebraska City, in company with Mr. C. A. White, the State 
geologist of Iowa, in order that he might connect the geological forma- 
tiona of that State with those of S'ebraska. and aleo trace out the coai- 
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NEBRASKA AND POKTIONS OF ADJACENT TERRITORIES. O 

beds in their western extension. His report, herewith transmitted, will 
show the success and thoroughness with which he performed his labors. 
The entire area of the State of Nebraska belongs to what is called the 
plain or prairie country of the West. The strata are entirely horizontal, 
and are seldom exposed to the scrutiny of the geologist, except along 
'the banks of streams. The greater portion of the State is covered with 
a great thickness of yellow marl, which oftentimes conceals the under- 
lying formations, but it gires to the soil the wonderful and inexhaust- 
ihle fertility which the entire eastern portion possesses. As an agricul- 
tural and grazing State Nebraska must eventually take a very high 
rank. 

Nobraaka, the youngest State in the American Union, extends from the Miesonri 
Mestward to the Rocky Mountains, with an extreme length of 412 miles, decreasing to 
310 miles on the southern border, its extreme width heing 308 miles, diminishing to 
133 miles on the -west. Its area is 75,905 sqnare miles, or 48,636,800 acres. — (Report 
Commissioner General Land Office, 1667.) 

But three of the principal geological formations arc represented iu the 
State, Carboniferous, Cretaceous, and Tertiary. Of the Carboniferous 
strata only the upper members occur, and these seem to thin out in their 
western extension, until they almost disappear in the region of the 
Eccky Mountains. 

Much attention was given to the study of the coal-beds in the south- 
eastern portion of the State, and the conclusion was reached that no 
coal-beds would be found more than from 12 to 30 inches in thickness. 
In a country which is so destitute of timber these beds may be wrought 
with advantage. The subject of tree-planting in Nebraska cannot be 
too strongly impressed upon the settlers in that State. No labor or ex- 
pense should be spared and no delay permitted in this direction. Not 
many years will elapse before fine forests of young timber will cover 
much of this fertile region. The influence of these forests upon the cli- 
mate and the soil has been discussed in the report. A careful examin- 
ation of the geological formations, and the x>hysical geography of the 
State, will show at once that its mineral resources must be very limited. 
No ranges of mountains come within its borders. Some iron ores occur, 
bat there is not sufficient fuel to utilize them. Gold and silver iu pay- 
ing quantities will not probably be found. 

The supply of building material has been shown to be inexhaustible, 
and the skill and industry of the inhabitants is now fast turning it 
to practical use. 

The Union Pacific Eailroad, passing directly across the State from 
east to west, has given a wonderful impulse to its material prosperity, 
and must continue to do so for all time to come. The demand for branch 
roads in every dii'cction has already been made by successful agricul- 
ture, and the ease with which they can be built, especially along the 
bottoms of streams, is qaite remarkable. 

With the exception of the Missouri Kiver, there are no navigable 
streams fn Nebraska. The Platte, although very broad, is always too 
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8 full of sand-bars, and quicksands, and at certain si 
the year it is nearly dry. The supply of water for milling and manu- 
facturing purposes, however, seems to be abundant. In conclusion I 
would say that my examination of the resources of the StaJe haa 
greatly increased my already fevorable impression in regard to them. 
With ita broad, fertile bottoms bordering a navigable river like the 
Missouri for over three hundred miles ; with the rich soil of the up- 
lands, and tlieir almost unlimited supply of all the agricultural prodnc- 
tions adapted to that climate ; with its railroads, water privileges, and 
the marked energy and industry of its inhabitants, Nebraska is cer- 
tainly destined to take a high position among the States of our Uuioo. 

It remains now for me to acknowledge my indebtedness to many 
friends, for aid and sympathy during the progress of the snrvey. The 
appropriation waa so small that it would have been impossible for me 
to have brought the survey to a successful terrniuation without the gen- 
erous assistance of the United States military authorities. Armed with 
a letter from General Grant to the military commanders in the West, 
requesting them to aflford me all the aid in their power not inconsistent 
with the public service, I was everywhere received by them with the 
utmost courtesy. General William Myers, chief quartermaster Depart- 
ment of the Platte, supplied me with a complete outfit for traveling, 
horses, equipments, &c. ; General Barriger, the chief commissary, snp- 
plid.me with commissary stores at officers' prices. From Colonel B. 
B. Carling, at Fort D. A. Eussell, I obtained an outfit, which enabled 
me to make an examination of the coaLflelds along the base of the 
Eocky Mountains, near the close of the season. To the citizens of Ne- 
braska, and the press generally, I am indebted for the most conlial 
sympathyaud aid, and the mere list of their names would occupy jiages 
of this report. The officers of the Union Baciflc Eailroad supplied me 
with every facility in their power, as well as free transportation ibr 
party and freight along the road. 

To the Hon. P. W. Hitchcock, representative of the Territory in Con- 
gress, the people of Nebraska are indebted for the appropriation which 
enabled the Geologist to make the survey. I wish to express my obli- 
gations for many favors of great value to Dr. G. L. Miller, Captain 
William Wilcox, and Hon. A. S. Paddock of Omaha. 

The reports of F, B. Meek, paleontologist, and Mr. S. H. Scudder, on 
certain insects, injurious to vegetation, are of the highest value. The 
report of Mr. Scudder was prepared without any expense to the Gov- 
ernment. 

I take pleasure in extending my cordial thanks to my assistants in 
the field, Mr. Janles Stevenson and Edward Chase, who labored with zeal 
to advance the interests of the survey. 

Very respectfully, your obedient servant, 

F. V. HATDBN, 

United States Geologist. 

To the Commissioner ( eneral Land Office, Washington, J), 0. 
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CHAPTBE I. 

DETAILED REPORT OF DOUGLAS AKD SAUPY COUNTIES. 

Detailed reports of comities raiist necessarily bo attended with more 
or less repetition. Yet in presenting a report ou the geology of a State 
it would appear to he important to tiie inhabitants of ea«h county that 
the local geology be dwelt upon with as much minuteness as possible. 
It is for this reason that I have called this portion of the report the 
local geology, much of which will no doubt be more interest- 
ing to the inhabitants of the State than the general geology. I will, 
therefore, commence with Douglas and Sarpy Counties. The basis 
rocks of these two counties are for the most part of the age of the Upper 
Coal-Measures. 

If the Permo-Carboniferous and the Permian were ever deposited over 
this area, they wexe swept away by erosion prior to the deposition of the 
Cretaceous rocks. If we follow the valley of the Platte westward on the 
northern side, we shall see the junction of the two great periods, Car- 
boniferous and Cretaceous, and we shall find that the beds of the Dakota 
Group, or what we suppose to be the Lower Cretaceous beds of the West 
rest directly down on the limestones of the Upper Coal-Measures, As 
an illustration of this statement, we find near tlic Old Otoe Village, eight 
miles above the mouth of the Platte, a good exposure of the sandstone 
resting conformably on the Carboniferous limestone. 

In Douglas County there are verj'few exposures of theunderlying rocks. 
Indeed, the ouljquBxries of any importance in tbecounty are near Omaha, 
on the Missouri itiver. Bue along the Platte the limestones jut out iu 
massive beds, which supply all that region with excellent building stone, 
and most of that used iu Omaha is transported from these quarries. The 
exposure of limestones near Omaha is not great, only about eight or ten 
feet above the water's edge, &nd over these limestones there are from 150 
to 200 feet of drift and yellow marl, which must be stripped off before 
the rocky layers below can be made available. These diflBculties will 
always render this quarry an expensive one. These limestones have also 
been seen in one or two localities farther up the river. At Eockport, 
about ten miles above Omaha, tliey form the bed of the river, and on 
this account this locality was formerly known as Eock Bottom, and 
attracted the attention of railroad engineers as a suitable crossing for 
a line of road. I was also informed that at low water, limestones are 
seen at Fort Calhoun and DeSoto, and it is probable that at the latter 
locality, the Carboniferous beds disappear beneath the river, not to be 
seen again in the valley of the Missouri, until disclosed by the uplifting 
of the Eocky Mountain ranges. Passing westward from Omaha thereis 
no important exposure of rocky beils to be observed. The scenery is very 
monotonous — a rolling prairie, with scarcely a tree to be seen. 

Near Bellevue, Sarpy County, there is an exposure of the Upper Coal- 
Measure rocks at low water, a very careful section of which has been 
given in Mr. Meek's report. This quarry has been wrought more or less 
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for years, and the limestones used for building purposes, and burned 
into iiuie. But the most important quarry in this country north of the 
Platte is that belonging to Mr. Watson, and located on the Pappillion, 
three miles west of Bellevue. This quarry has been worked for many 
years, and contains several layers of valuable rocks for building pur- 
X>oses. It is a source of considerable revenue to the owners, and the 
materials are taken to Bellevue and Omaha in igreat quantities, where 
a ready market is found. The following is a section of the beds in 
descending order : 

C. Vegetable soil, two to four feet thick, with a few stray water-worn 
rocks. 

5. A be4, like ISo. 3, with ftagments of fossils, capped with loose layers 
of limestone 18 inches to 2 feet thifck. 

4, Three inches of light-yellow clay, a hard layer. 

3. Yellow indurated calcareous clay, full of shells, CJionetes granulifera, 
Spitifer plano-convexm, &c., 10 inches. 

2. Several layers of hard limestone, very compact, with mnoids, corals, 
Chonetes gramdifera, Atliyris mbUlita, Spirifer cameratus, Froductus 
semi-reticulatus, &c., 6 feet. 

1. Greenish yellow clay, underneath the most valuable and massive bed 
of limestone, 20 inches thick. Below the clay, but only exposed by 
removing the earth, is a layer of yellow limestone 18 inches thick. 
Bed 2 in the above section produces the best rock for building pur- 
pose and the organic remains indicate its geological position to be in 
the TTpper Coal-Measures. 

I then visited the quarries along the north bank of the Platte with 
Messrs. Clark and Watson, of Bellevue, The first point examined was 
Duclos'a quarry, about four miles above the mouth of the Platte. Here 
are some most excellent limestones for building purposes, and blocks of 
large size are taken out for the Omaha market, fjpon the principal 
layer rests a bed of yellow clay, filled with water- worn pebbles of small 
size, usually 2 or 3 inches in diameter, 3 to i feet thick. Above this is 
yellow marl of indefinite thickness. The surfece of the rock seems to 
have been planed smooth, probably by glacial action, as if by the band 
of art, so that as far as exposed by the stripping off of the superincum- 
bent clay and marl beds, no portion of the surface seems to be higher 
than another. The main scratches or grooves are 27° east of north ; 
but there are some exceptions, 19°, 23°, 27° east of north. There is oue 
groove crossing the main scratches nearly north and south. The obser- 
vations were taken with great care with a large surveyor's compass, 
belonging to Mr. Watson. Mr. W. regarded the variation at this point 
as llf °. The entire process seems to have been rather a smoothing one, 
with a few small pebbles in the bottqm of the glaciers. A section at this 
quarry, in descending order, reveals the following b6da : 

6. Yellow marl. Loess. 

5. Yellow clay, fuU of white lumps of magnesia, with small pebbles. 

4. A layer of limestone varying &om 10 to 15 inches in thickness, which 
makes most excellent lime and building blocks. Athyria subtilita, 
Fusulina cylmdrica, and Spiri/er cameratus. 

3. Slop(^ doubtless Intercalations of clay and thin beds of rock, 30 feet. 

2. Massive layers of limestone, yellowish-white, full of organic remains, 
Spirifer cameratus, Athyris subtiUta. Froductus semi-reticulatus, Fu- 
sulina c^Undrica. The fusulina very abundant in the middle layers, 10 
to 15 feet. 

1. Slope, same as bed 3, 25 feet above the Platte. 
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About two miles above Diiclos's quarry, the little streams cut deep 
valleys along the region ot'tbe Platte, exposing some beds which doubt- 
less hold a Tower position thau those last mentioned. Some very fiue 
springs issue from these rocks, which are regarded with.great favor. In 
the vicinity of these springs there is usually a large accumulation of 
tufaceous deposits, sometimes forming large masses like thick layers of 
porous or spongy limestone. All along the Platte the beds are concealed 
except near the foot of the bluffs, and the following section is disclosed 
by ^iflcial cuttings: 

6. Greenish-yellow and brown clays with irregular hard layers of lime- 
stone, 3 to 6 inches thick, 10 to 15 feet. 

4. Beddish clay, 2 feet. 

3^ Heavy, beddexl, bluish limestone, very hard, 6 to 8 feet. 

2. Yellowish laminated clay, 2 feet. 

1. Bluish, bard, argillaceous limestone, 13 to 18 inches. 

The Carlisle quarries are about ten miles above the month of the 
Plattfi. The rock here is a blue limestone in layers 2 to 13 inches thick, 
with intercalations of clay 1 or 2 inches thick. It breaks into fine blocks 
for caps and sills, and is much sought after. Fear Fair View, just below 
the mouth of Buffalo Creek, a section was taken : 
8. Yellowish calcareous clay, full of Fmalina eylindriea,, 2 to 4 feet. 

7. Yellowish indurated clay, 18 inches. 

6. Bather porous, impure limestone, 13 inches. 

5, Yellow and asli-colored clay, 3 feet, 

4. Massive yellow limestone, very good, full of organic remains, Alloris- 
ma, Athyris, Productus, &c., 3 to 4 feet. 

3. Slope. 

3. Limestone, 
1. Slope. 

Farther up the Platte bed 4 appears again; and always, wherever it 
occurs, forma most valuable quarries for the inhabitants. All these 
layers of limestone continue nearly to the mouth of the Elkhoriij gradu- 
ally passing by a gentle, dip beneath the Cretaceous sandstone. Bear 
the mouth of the Blkhom and along that stream are several bluffs of the 
yellow sandstone, soft, and yielding readily to atmospheric influences; 
but the mural faces are often covered with hieroglyphics, so that they 
seem to have been of some service to the Indian on which to record his 
history. 

In summin g up the geology of these two counties we can at a glance see 
the simplicity of its character. A few beds of the Upper Coal-Measures 
and the rusty sandstones of the lowest division of the Cretaceous series, 
the Dakota Group, are all that occur. We find at one or two localities 
the Cretaceous and Carboniferous beds in apposition; and though the 
eye can observe no apparent want of conformity in these beds, yet we 
can readily imagine the tremendous effects of the erosion prior to the 
depositionof the sandstone, from the fact that hundreds of feet of clays 
and limestones must have been swept away. 

The first interesting feature in the geology of this district is the vast 
deposit of yellow marl or Loess, which covers the whole of Eastern Ne- 
braska. Although I shall allude to this deposit quite often in another 
portion of this report, yot it will he as well to define it as clearly as possible 
in this connection. Above the basis rocks there is generally a considei-- 
able thickness of a deposit which goes under the general name of Drift, 
Near Omaha it is 40 or 50 feet in thickness composed of loose sand, water- 
worn pebbles, &c., the layers of deposition inclining at all angles. Indeed, 
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there is every evidence of turbnlent waters during its deposition. 
Mingled with the water-worn pebbles are fragments of iron ore, and 
often thin layers of rusty sand, which shows that a large portion of the 
materials of this drift is derived from the washing away of the Creta- 
ceous rocks. The coarse gravel gradually passes up into fine sand, then 
clay, and not unfrequently the clay graduates up into the yellow marl. 
In most instances the bluffe of yellow marl present a massive front, 
without any signs of stratification. Sometimes there are indistinct traces 
of stratification, hut, as a general rule, the yellow marl indicates a depo- 
sition in very quiet waters, probably in a lake. This yellow marl is 
sometimes called the bluff formatiou, from the fact that it forms the 
greater portion of the high hills bordering the Missouri River on either 
side. Indeed, it is this formation that gives the contour to the bills and 
character to the entire surface of the country forming Eastern Nebraska. 
Bflt its most powerfol influence upon this region lies in the wonderful fer- 
tility which it has imparted to all soils, lowland or upland. It varies from 
5 to 160 feet in thickness in different places; yet, throughout its entire 
thickness, it is filled with nutritious matter for the growth of vegetation. 
It is owing to the universal distribution of this marl that the underlying 
basis rocks are so rarely revealed to the eye of the geologist. Passing west- 
ward froin Omaha, as far as the eye can reach, nothing can be seen but 
one series after another of rounded hills or long sloping ridges. The yield- 
ing nature of this marl is such that it wears away into gentle slopes, so 
that ixaveling is not difficult ; yet thei'e is no more variation in the form 
of the surface than in that of the sea when agitated by the winds. This, 
too, is a great advantage to theponntry,foron this account the drainage 
is perfect. Sometimes the farmers complain that their farms are rough 
and not as desir-able, but this feature will bo regarded at some future 
period as most important in the cultivation of certain crops. This marl 
was called, many years agOj IjOGSS by Mr. Lyell, who examined it along 
the banks of the Mississippi. It forms the characteristic tfeatnres of the 
hills along the Missouri and the Mississippi from the Great Bend to the 
Gulf of Mexico. But through the State of Missouri, so far as 1 have 
observed itj it contains more clay. The hills upon which the village of 
St. Joseph IS located are fine examples of the yellow marl. Here very 
deep artificial excavations have been made. Scattered through it every- 
where is an abundance of land and fresh- water shells which all belong, 
so fiir as we know, to recent species j a great variety of the genus 
Helix, also Limnea, Fhysa, Planorbis Pupa, Suecinnea, valves of Oyclas, 
and some others. These shells, of course, ilhistrate its purdy fresh-water 
character. This marl is also often filled with whitish calcareous concre- 
tions or nodules, which are sometimes hollow. These nodules are 
especially abundant at the foot of the lofty marl bluffs which form the 
precipitous range of hills along the Missouri River below the mouth of 
the Big Sioux. Not unfrequently the bones of extinct auimals, mingled 
with those existing at the present time, are found iu this marl. The 
bones and skull of the buffalo often occur. A most excellent 
sknll of the buffalo was recently found in the marl bluffs near 
Dakota City, 30 feet below the surface. Near Plattsmouth Bev. J. G. 
Miller obtained the bones and skull of a rodent, enveloped in one of 
these calcareous concretions, which on examination proved to belong to 
the Geomys biirsarivs, pouched or pocket gopher. This animal is still 
very abundant all over the rock bottoms of the Missouri from month to 
source, and yet we determine from this specimen that it extended back 
in time to the period of the Loess and was a cotemporary with the mas- 
todon and elephant. In a large number of localities the bones and 
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teeth of mastodons and of the beaver have been found. The teetli of 
the Mastodon giganUus and Elephas primigenim are not nncommon. 
This carriea ua far ba«k into the past, when the great valley of the Mis- 
souri, or a large portion of it, was one vast fresh-water lake, witli its 
myriads of streams pouring in from every side, on the shores of which 
tramped the huge mastodon and elephant, along with the smaller quad- 
rupeds that now inhabit this region. The heaver also built his dams 
along the streams, and cut the timber that grew along the banks, while 
the gopher burrowed, as now, under the rich soil of the bottoms. As 1 
have before remarked, this yellow-marl formation has sometimes been 
called the Loess flrom a sLmilar deposit which exists in the valley of the 
Ehine, and which has given this valley a celebrity in song and story 
fdl over the world. The vine-clad hills of the Ehine, and the delicious 
wine, have long been associated with this district; and if grape-vines 
that will withstand the severity of the climate can be found, these liills 
along the Missouri Eiver will rival those along the Bhine in the abund- 
ance of the grapes and the income of their vineyards. 

There is another feature in the scenery along, the Missouri which 
should not be overlooked here, from the fact that it is quite conspicu- 
ous, and contains within itself a most important ti-uth, throwing much 
light on the history of the great West. The terraces along the Missouri 
and many of its tributaries are not confined te the district where the 
yellow marl is deposited, for I have seen these terraces even morenuni- 
erotts and conspicuous about the sources of the Missouri and Yellow- 
stone, and they are described as occurring in the valley of the Colum- 
bia and other rivers, flowing into the Pacific. They are doubtless 
instinctive as showing the pauses that occurred in the upward rising of 
the country during the elevation of the Eoeky Mountain range. There 
is generally the uncertain sandy bottom next to the river, then an ab- 
rupt terrace, 4 to 15 feet high, which forms the proper river bottom ; 
then comes the second terrace, which also varies much in height abovw 
the river bed of from a tew feet to 100 or 150 feet. The city of Omaha 
is located on one of these high terraces, which is almost entirely com- 
posed of yellow marl. This terrace slopes gently up to the foot of tiie 
marl hills, when the ascent becomes more abrupt. 

It is not often that the terrace is worn away into the rounded hills, as 
shown near Council Blufis. Sometimes there are three or four of these ter- 
races, but usually not more than two conspicuous ones. When the ter- 
races are well shown on one side of a river they seem to be wanting on 
the opposite side. Bellevue is also located on a high terrace overlook- 
ing a vast extent of country, and so fine is the location and so bean- 
tiful the prospect that it has called forth the involuntary admiration of 
travelers from Lewis and Clark tothose of the present time. Li a purely 
economic view this deposit is of very great value to the settlers. The ero 
sion of the limestones and clays of the Upper Coal-Measures alone could 
never have given such wonderfuftertility to the soil of Nebraska ; indeed, 
it is almost or entirely independent of it. Indeed, it is composed of a 
mixture of the eroded materials of all the formations in the Missouri 
Valley, and particularly of the Cretaceous and Tertiary formations and 
the soft, yielding, chalky limestone of No. 3 Cretaceous enters largely 
into its composition. I made collections of the soils and the yellow 
marls from various localities. They are now in the possession of Pro- 
fessor S. W, Johnson, of Yale College, for analysis, and no report has 
yet been made. In the excellent report of Professor Swallow on the 
geology of Missouri, 1855, several analyses of yellow marl from differ- 
ent points are giveii as conducted by Professor Litton. Professor L. 
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aleo gives a table of analyses of the Loess of the Eliine, and I will quote 
it here to show how closely related these two deposits seem to be in 
their chemical composition. It is not to be supposed that they are neces- 
sarily synchronous in their deposition, as some of the older formations 
are supposed to be, but merely this, that similar causes have prodnced 
similar results. The Loess of the fibine may have been deposited in a 
quiet lake, and the materials may have been composed of the eroded 
dfibris of the rocks of a similar chemical composition. It will be seen 
also that tliose chemical constituents predominate in the yellow marl 
that are useful for the growth of the different cereals. In one hundred 
parts of this marl, dried, from near Haunibal, Missouri, analyzed by Dr. 
Litton, there were, from two analyses — 

1 2. 

Silica.. 7r OB 77.02 

Alumina and perosidt, of noii 

Magnesii 
CtiiboDio acid 
Water- 

96 17 99.26 

Brick mide fiom this foimition iiom the sime locihtv, gave the fol- 
lowing result 

Silica -.. 79.52 

Alnmina and peroxide of iron 12.80 

Lime 3.45 

MnfTDesia 1.95 

Corbomc acid and water 1.11 

98.93 
Bisehoff^s analyses of the Loess of the RMne. 



11 4 


12.10 


3 07 


3.25 


I 6fl 


1.63 




2.K! 


,01 


2.43 



Number of analyais. 


1st. 


2d. 


3d. 


4 til. 


&tli. 


Sihcic aLid 
Alumina 
Pero\ide ot iron 


58 tr 
997 

4 g^i 

112 
04 

11 
0M4 

20 lb 
4 21 

1 37 


79.53 
13.45 > 
4.81 ( 

0.02 
0.06 
1.05{ 


78.61 
15.26 


62.43 
7.51 
5.14 


8L04 
9.75 
6.67 


Soda 


0.91 
3.31 


0.21 
1.75 

11.63 

3.oa 

2.31 


2.27 


Carbomte of magnesii 
Loss by Ignition 










L89 





The tible of hve inalysei is tiken from Bischoff's Chemical Geology, 
and it wilt be seen at once thit the two deposits are not essentially dit- 
leient from eath othei chemicallv This deposit is found everywhere 
along the Missouri Eiver to the Great Bend, aud for a considerable dis- 
tance up all the tributaries of that river. It gradually thins out as we 
proceed westward untU it disappears beyond the mouth of Loup Fork. 
This shows clearly that the deposit was made after all the great water- 
courses in the West were marked out, and was one of the latest of the 
important geological evente in this region. 
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CHAPTER H. 

CASS, OTOE, AND NEMAHA COUNTIES. 

Cass County. — This county lies immediately south of the Platte Eiver, 
and borders on the Missouri. It is one of the most fertile aod pro- 
ductive counties in the State. The Weeping Water, a considerable 
stream, passes nearly diagonally through it and flows into the Missouri 
near the little town of Wyoming. The Platte forms the north limit and 
the Missouri the east, so that it seems to be most favorably located so 
far as water is concerned. But \vhile this proximity to streams renders 
a large portion of the surface very rolling, or itiugh, as the farmers term 
it, there is undoubtedly more* wood-land on that account. Along the 
Missouri there is a good supply of timber, and a yonng growth of trees 
is continually aggressing upon the prairie portion. If not removed by 
the ax or destroyed by Are, these hills and valleys will, in a few years, 
be clothed with a thick growth of valuable timber. Among the ravines 
of the Platte are a great number of patches of oak, sufficient for fuel, ou 
every farm. Then again, along the valley of the Weeping Water there is 
a good deal of excdlent wood-land, and an abundance of limestone 
for all kinds of building purposes, and some excellent mill-sitea. Nearly 
all the ferms are occupied by actual settlers, and the crops of wheat^ 
during the autumn of 1867, were unsurpassed by any other portion of 
the United States. I should judge also that this county is settled by a 
thrifty and intelligent class of farmers, for we find not only well-culti- 
vated farms, with neat farm-houses, but also neat churches and sehooi- 
faouses. The entire county is covered with an immense thickness of the 
yellow marl which conceals all the basis rocks except along the streams. 

As in the counties already described, only the IJ|)per Coal-Measnres 
and the Cretaceous rocks are found. Along the Piatte, about twehe 
miles west of Plattsmouth, and from thence to the mouth of SaJt Creek, 
there are numerous quarries of the rnsty sandstones of the Dakota 
Group. In these sandstones are numerous impressions of dicotyledo- 
nous leaves similar to those found at Blackbird Hills, Decatur, and 
other localities to the northward. Near Plattsmouth is a series of 
beds of clays, sandstones, and limestones of the Carboniferpus i>erio(|, 
and corresponding with those already noticed on the north side of the 
Platte. Near the summit of the hill is a layer of limestone four to six 
feet in thickness, which has been much wrought for building materials. 
As the superincumbent clays and marls are stripped oft', a smooth sur-. 
face is revealed, with indistinct scratches, the same as seen on the oppo- 
site side of the Piatte. How extensive this planing operation was cjir- 
ried on in this region it is impossible to tell, yet, according to the inves- 
tigations of Dr. W'hite In Iowa, this glacial action- must have extended 
over a large area, and perhaps oyer all the Northwest. In a very inter- 
esting article by Dr. White, published in the American Journal of Sci- 
ence tbr May, 1867, entitled " Observations upon the Drift Phenomena in 
Southern lOwa," he states that as far back as 1858 he discovered dis- 
tinct glacial scratehes on an exposed layer of the upper Burlington 
limestone. During the past season he discovered other traces of this 
action on limestones of the Upper Ooal-Measnres in Mills Gouuty. In 
Nebraska these scratehes have been observed at Omaha, on the Platte, 
and along the Missouri below the mouth of the Platte, and the inference 
is a just one that, if the great thickness of drift and yellow marl could 
be removed from the snrt^e of the limestones, we should find that this 
glacial action was universaL This is undoubtedly the beginning of a 
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series of eveuts ■which continued up into the present period. I hope to 
be able to discuss this matter more fully in another part of this report. 
Through the great kindness of the Eev. J. G-. Miller, of Plattsmouth, 1 
was able to examine much more of this county than I could otherwise 
have done, and by his aid I secured all the essential points. On our 
way to Weeping Water from Plattsmouth we pass over a rolling prairie 
country underlaid with yellow marl, but having a surface soil of almost 
unexampled fertility. Near Eight-Mile Grove, at Mr. Austin's, we could 
ascertain, approximately, the thickness of the yellow marl at that dis- 
tance irom the river. A well dug 30 feet revealed no rocky layer on 
high ground aitd away from the main water-courses. The water is 
excellent. Near Mr. A.'s house there is a peat-bed that will undoubt- 
edly be of some value when wrought. The peat appears to be two or 
three feet thick. There are several of these peat marshes in this neigh- 
borhood. In the valley of Weeping Water there is a bed of light- 
yellow limestone — a few layers compact and good for building purposes. 
It is mostly brittle, breaking into irregular fragments, with no true 
regular cleavage. A fine large mill and several houses are constrncted 
of this limestone in the valley. The fossils are quite rare. The grassy 
slopes are so numerous everywhere that I found it difficult to secure a 
full section of the rocks. 

7. Limestone, hard, whitish, and yellowish-white ; cropping out at the 

summits of the hills,'and lying on the slopes in large masses 8 to 
10 feet thick. 

6. Slope, 20 to 30 feet. 

5. Layers of bluish Hmestone, brittle and cherty ; full of flint, to 8 

inches thick, and breaking into square blocks 6 to 8 feet thick. 
i. Slope, 20 to 30 feet. 

3. Shelving limestone, yellow, not veryuseful for buildings; underneath 

this is a small bed of clay which forms a slope. 

2. Yellowish-white, brittle limestone, with much sulphuret of iron in 

cavities. 

1. Shale or black slate. 

These limestones are often filled with the comminuted fragments of 
fossils, as corals, bryozoa, and stems of erinoids, and not un&eqnently 
thick layers are made up of an aggregate of the FusuUna, so that when 
the rock disintegrates the surface looks sometimes as if it was covered 
to a considerable thickness with grains of wheat. The erinoids are 
extremely abundant in their fragmentary condition, but it is very seldom 
that a specimen can be found sufficiently perfect to be characterized. 
Near the mouth of Stone Creek, section 13, range 10, township 10, in- 
dications of coal have been observed. Mr. E. L. Eeed, residing at the 
little village of Weeping Water, sunk a shaft through the following 
beds: 
9. Sandstones, which form the bed of the creek, 10 feet. 

8. Slate and clay, 3 feet. 

7. Coal, 9 inches. 

6. Whitiahj fire clay, 3 feet. 

5. Crystalline quartz, 3 inches. 

4. Bluish clay, 4 feet. 

3. Whitish, fire clay, 6 feet. 

2. Bed clay, 3 feet. 

1. Soft white limestone, — . 

The coal above, although so thin a seam as to render it unprofitable 
tor working, is of good quality, and is useful to the blacksmiths in the 
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vicinity. Tliese alternate beds of limestones, saads, and clays give to 
the surface of the conntry loorderiog on the Weeping Water an unusu- 
ally rugged character. The bottoms of the little streams are narrow, 
the soil is good, water excellent, and the valley is well settled and is 
prosperous. 

Near the residence of Dr. Childs, about fourteen miles west of Platts- 
mouth, is a bed of red earth under the Cretaceous sandstones which 
looks like red ocher. There is along the Platte, in this county, con- 
nected with the Cretaceous sandstones, quite a series of the variegated 
sands and clays of the Dakota Group, which must, at some future time, 
be made very useful for economical purposes. Still at this time there is 
so much excellent limestone in this county that the wants of the set- 
tlers are fully supplied. There are many beautiful houses built of lime- 
stone. This rock seems to work easily into any desirable shape. I have 
estimated that the quarries of this county would supply the whole 
State with building material for many years to come; and where I 
examined the clays and sands they are quite inexhanstibla The demand 
for fuel will never be as good in this county as in some of the others 
farther west, on account of the supply of wood-land ; but 1 would ask 
the attention of the farmers to the importance of peat as an article of 
fuel at some future time, or as an article of trade with the counties 
west. T am confident that a moderate supply at least can be found in 
this county, and that it will soon become an earnest object of pursuit and 
a source of great profit. But, like all the eastern portion of Nebraska, 
the great wealth of this county lies in its inexhaustible soil, which 
yields the most abundaut crops. The wheat crops will average 30 to 35 
bushels per acre J oats, 40 to 50; and corn, 60 to 75, while for gracing 
and stock-raising the whole country is unsurpassed by any portion oi 
the globe. With all these facts before us, it is very easy to predict for 
eastern Nebraska a remarkable destiny in the future. 

Otoe and Nemaha Counties. — The geology of all the counties bordering 
on the Missouri south of the Platte has been so ably and minutely dis- 
cussed by Mr. Meek, in his report, that I shall allude to it only in a 
general way, although the geological structure of this district seems 
very simple. Tet, to trace out the details of the beds, so as to l>e satis- 
fied with the perfect accuracy of the work, is very difBcult. The Car- 
boniferous rocks of Nebraska are made up of a series of layers of lime- 
stones, sandstones, sands, aud clays of all colors and composition, and, 
unlike the rocky-beds of nearly all the older Paleozoic periods, there seems 
to be no persistency in the lithology over even small areas. No two 
sections of strata not eighteen miles apart are alike, and the same bed 
changes apparently in short distances. K a very careful section of the 
beds, as revealed iu some natural eximsure along the Missouri Eiver, is 
taken, it will fail to correspond with the results of a boring farther into 
the interior. Sections of the natuml exposures' at Plattsmouth, Ne- 
braska City, Brownsville, Bulo, or White Cloud, on the Missouri, will 
fe.il to correspond, except in some few particulars, and the vast thick- 
ness of yellow marl, which conceals the underlying rocks over such a 
great extent, leaves considerable intervals continually, over which it is 
impossible to trace out the beds. These Upper Coal-Measure rocks seem 
to be as changeable iu their lithological characters as those of the Ter- 
tiary period. What adds to the difficulty, also, is the fact that the same 
species of fossils, with few exceptions, run through all the beds. Many 
of the same species run through all the beds that are exposed by the 
Missouri, from Leavenworth City to Omaha. As has been shown by 
Mr. Meek, both these counties aie underlaid by rocks of the Upiwr Coai- 
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Measures, or Permo-CarboDiferoua. The Cretaceous sandstones liave not 
been observed on the western borders, and it is probable that the Creta- 
ceous belt extends westward beyond the limits. If the western portions 
of these two counties could be stripped of this thick covering of marl, 
it is very probable that trne Permo-Carboniferouabeds, and, quit© possi- 
bly, true Permian would be disclosed at some points. The efforts in 
search of coal in Nebraska have so far been unsuccessful, but so impor- 
tant does it seem to be to the inhabitants that a source of mineral fuel 
should be found somewhere within the limits of the Stat«, that its exist- 
ence or non-existence becomes the most important problem for solution 
connected with the survey. In succeeding portions of this report, I 
shall allude frequently to otitcroppings and seams of coal in various 
portions of the State ; but, iuasmueh as so great interest has been taken 
in this question by gentlemen at Nebraska City, it will not be out of 
place to discuss the matter briefly now. Mr. Meek, in his report, has 
discussed the probabilities of the existence of a bed of coal within ac- 
cessible distance of the surface within the limits of the State with his 
usmi care, and he has given the details of the sections shown by the 
borings at different localities. His opinion seems to be unfavorable to 
success anywhere within the limits of tlie State. As far back as 18G2, 
I published a paragraph in a memoir read before the American Philo- 
sophical Society in Philadelphia, referring to some indications of coal 
along the banks of the Platte, which had attracted the attention of set- 
tlers; 

A seam t 

near the w „-, „ " -. - - - 

Ttio great ecarcity of timber tliroiighout this region would rendor such a discovery of 
tho Ligliest importance, but I am inclined to the opinion that it is a geological impos- 
sibility for a workable seam of coal to he fonad within the limits of the Territory of 
Nebraska. Tiie limestones of soutieastern Nebraska belong to the Upper Coal-Measures, 
and foi-m the extreme northweatera rim of the great coal-basin, and, inasmuch as the 
strata dip toward the northwest, in ascending the river, at least one foot to the mile, 
there most be from 600 to 1,000 feet of clays, shales, and limestones over the first seam 
of coal two feet in thioknesa, in any part of the country near the mouth of the Platte. 
A bed of coul, to be really viilnable for ei^onoinical pnrposes, should bo at least three 
feet in thickness, aud even then it would not prove profitable if a large amount oi 
Tabor were required in opening the mine. 

It had always been my opinion that the Coal-Measure rocks of Ne- 
braska were located on the western rim of the great coal basin of the 
West, and that a profitable bod of coal would never be found within a 
workable distance of the surface. During the survey many facts bear- 
ing on that point were secured which we had never known previously. 
The fact that tlie Union Pacific Railroad Company bad bored 400 teet 
at Omaha : that Mr. Croxton had bored down nearly the same distance 
at Nebraska City, without passing through any important seam of coal, 
seemed disconraging. Now, if we go still lower down the river, where 
the rocks hold a position several hundred feet lower in the geologicjd 
scale than at Nebraska City, at Atchison, St. Joseph, Leavenworth, and 
some other localities, we shall find that borings have been made 400 or 
500 feet with no better success. Again, if we examine a small but valu- 
able memoir on the geology of Northern Missouri, by Mr, Broadhead, we 
shall find that in this paper he gives a continuous section of the beds as 
they are seen in their natural exposures, of 2,000 feet ormore in thickness, 
including the CTpper Coal-Measures and a part or all the Middle Coal- 
Measures, and yet he does not find a seam of coal over 3 or 3J feet in 
thickness. Another fact seems to me to possess considerable weight. 
In the valley of the Des Moines, in the Lower Coal-Measures, are found 
several beds of coal varying in thickness ftom 1 to 7 feet. The fact 
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that these seams of coal were not more than one liundrefl or one hun- 
dred and thirty miles eaat of Nebraska City gave encouragement that 
the same seams would be penetrated at the latter place at a reasonable 
depth. But it is probable that in the western extension there is a thin- 
ning ont of the beds of coal and shale and a thickening of the lime- 
stones, clays, and sands. It is now well known that the Carbouiferous 
limestones disclosed by the elevation of the Rocky Mountains are of 
the same age as those along the Missouri in Nebraska, Iowa, and Kan- 
sas. We believe that these beds pass beneath the more recent deposits 
in Nebraska only to reappear again along the margins of the mountains, 
and we have no reason to suppose that the continuity of Carboniiferous 
rocks from the Missouri Eiver to the mountains is interrupted nnder- 
^neath the Tertiary, Cretaceous, or other deposits. Now all along the 
margins of the mountains, from the north line to the Arkansas, there are 
no black shales or indications of coal in the Carboniferous rocks that 
would deceive the most hopeful. The beds are for the most part mas- 
sive limestonea or fine, compact sandstones, and the entire absence of ir- 
regular beds of sands, clays, seams of shale or coal, would seem to indi- 
cate that the Carboniferous rocks passed through these changes gradu- 
ally in their extension westward. These facta point to the conclusion, 
as I have before mentioned, that Nebraska lies on the western border of 
the coal-basin, and however deep borings may be carried anywhere 
along the Missouri Eiver no seams of coal over 2 or 2^ feet will ever be 
penetrated. As a matter of course it is not possible to decide this point 
positively except by aetnal boring, and it certainly would be a good 
plan to extend a boring down a distance of 1,000 or 1,200 feet to settle 
the question for all time to come. This disposition of the question in 
Nebraska settles it for a vast area along the Missouri Eiver of the finest 
land in the west. 

A large portion of Kansas, Northern Missouri, Iowa, Nebraska, and 
Dakota Territory will be found destitute of mineral fuel. Mr. J. Ster- 
ling Morton sunk a shaft on his fiirm near Nebraska City, and bored 
down about 100 feet more, but with no indications of coal. There is a 
seam of coal near the river at this place, which has been wtought by 
drifting in a distance of 300 yards, and the seam was about 8 inches in 
thickness, and several thousands of bushels of coal have been taken 
from it. At Otoe City, eight miles below Nebraska City, there is a bed 
of slate and coal about 8 inches thick, which has been worked to some ex- 
tent, and the coal used in blacksmith shops. Again, at Brownsville there 
Is a seam of coal accompanied by some of the plants peculiar to the 
Coal-Measures. There is. from 4 to 6 inches of coal, and the whole bed, 
coal and slate, is about 12 inches in thickness. There is also a fine 
qoarry of limestone at this point, which is of a very superior quality for 
building purposes, bat it contains too much sand and clay to make a 
good article of lime. There is also a bed of fine-grained, micaeeous 
sandstone, which cleaves naturally into excellent figstonea Indeed, 
the rock quarries in this county are of great value to the inhabitants. 
The materials tbr making brick abound everywhere in this region; 
clays, sands, and marls are abundant and of excellent quality. At As- 
pinwall, in Nemaha County, we discovered the most favorable exhibi- 
tion of coal yet observed in the State. The general dip of the beds 
seems to be up the Missouri, or nearly north or northwest. It is diffi- 
cult to determine this point with precision. The rocks at Aspinwall are 
all geologically at a little lower horizon than the Nebraska City beds, and 
mostly beneath the Brownsville beds. Two seams of coal are met with at 
H. Ex. 19 2 
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Aspinwall ; one crops out near the river, about 15 feet above the water, 
24 inches in thickness — very good quality. A few feet above this Bcam 
is a second seam — six inches of good coal. Some English miners are 
sinking a shaft here, with full confidence that the thickest bed can he 
made profitable, and I am inclined to thiuk that, with the present 
scarcity of fuel, they will succeed well. Coal commands a ready sale at 
from 40 cents to 80 cents per hnshel ; and even at 80 cents a bushel coal 
is cheaper than wood. The miners have already sunk the shaft about 
40 feet, have passed through the O-inch seam, and are confident of soon 
reaching the 2^inch bed, when the work of drifting in various directions 
will commence and the coal be taken out for market. The be<^ hold 
Buch a position here that, if these miners are successful, this effort de- 
termines the existence of a workable bed of coal for Hemaha, Eichard- 
son, Pawnee, and Johnson Counties, which will be a most important 
matter for the whole State. We have very abundant notes in detail, 
and many specimens to illustrate the geology of the river counties. I 
am informed that excellent hydraulic lime tor cement exists in i^cmaha 
County, section 9, township 6, range 14, but I have not been able yet to 
make a personal examination of the locality. In both counties there 
are many indications of extensive peat-heds, which must attract the at- 
tention due them before many years. Mr. McPherson, of Brownsville, 
informed me that just twelve miles west of that town he had observed 
an extensive area, which appeared to he a peat-bog, into which he 
thrust a pole to the depth of 10 or 12 feet. It is not to be supposed 
that in this dry climate any very extensive peat-bogs, like those in New 
England or other portions of the Atlantic coast, but a bog with peat 2 
feet in depth even, would be of great value. The counties of Otoe, Ne- 
maha, and Itichardson contain more timber than any others in the State. 



CHAPTER III. 
EICeAEDSON AND PAWNEE COUNTIES. 

The two counties above named are in some respects the finest in the 
State. Forming as they do the southeastern boundary of the State 
they are locate<l geographically in that portion in which the extreme 
cold does not have so powerful an influence. All the fruits and cereals 
peculiar to northern temperate zones can be raised here in perfection. 
Peaches, pears, apples and grapes do well; while north of the Platte it 
is doubtful even yet whether the cultivation of &uits is an entire suc- 
cess. In the northern parts of the State several kinds of fruits must Ml 
on account of the severity of the climate during the winter months. 

There is more woodland in Richardson County than in any other por- 
tion of the State, and on this account veiy little attention has been paid 
to the planting of trees. While there are many excellent farmers here 
and there, and the county is quite thickly settled, there is not that thrift 
that is found in Nemaha and Pawnee Counties. The greater part of the 
land, however, has been taken np by actual settlers, who are now devot- 
ing themselves to the improvement of their farms, and te the raising of 
large crops. There is a ready market for all kinds of produce at the 
highest price. Although nearly all the settlers came into the county 
poor, many without any money at all, nearly all are becoming moder- 
ately rich, and every man with industry and prudence may become in- 
dependent in a few years. This conntry may .certainly be called the 
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poor maa's paradise. There is scarcely a foot of land in the whole 
county that is not susceptible of cultivation. I have never kiio\vn a 
region where there is so little waste land. The underlying rocks of the 
whole county belong to the age of the Upper Coal-measures, and are 
composed of alternate beds of limestones, sandstones, and clays of 
almost all colors, textures and compositions. There are several locali- 
ties along the Missouri Kiver and the larger streams where there are 
good natural exposures of the rocks, but as a rule the beds are con- 
cealed by the superficial covering of yellow mari or Loess, which gives 
the beautiful, undulating outline to the sui'face, the gentle slopes, with 
only now and then an exposure of the basis rocks. This aids in ren- 
dering the investigation of the geological structure of the county more 
complicated and difficult. The river counties present better exposures 
of the rocks than any other counties in the State, and it is partly on 
this account that I have given them my first attention. Even these 
exposures are by no means good. 

In my last communication I spoke of the coal-seam at Aspinwall, Ne- 
maha County ; that about 16 feet above the water level of the Missouri 
a bed of coal 22 to 24 inches in thickness was observed cropping out 
from the bluff; and a few feet above this, in the same range of hills, was 
a second seam, 6 inches in thickness. These beds do not appear again 
for considerable distance down the river, until we come to Eulo, except 
at one or two localities near St. Stephens. At Arago I saw no outcrop- 
pings of coal at all, and could not hear that any hatl been observed ; but 
there are some good quarries of limestone, beds of clay, sands, &c. The 
next marked exhibition of coal is at Eulo and its neighborhood, about 
two miles above Bulo, on land belonging to Mr. S. F. J^uckolls, of Ne- 
braska City. At this locality Mr. N. has drifted into the bank 100 feet 
or more, and taken thence over 200 bushels of coal, which has been used 
by blacksmiths with success. The outcrop was about S inches in thick- 
ness, but increased, as the drift was extended in the bank, to 11 inches, 
and again suddenly diminished to 1 inch of good coal, the remainder 
being composed of impurities, or niddy coal, as the miner called it. The 
coal which has been thus far taken from this mine sells readily for 35 
to 40 cents per bushel. The abrupt termination of the coal-seam, or 
" fault," is undoubtedly due to the sliding down toward the river of the 
superincumbent beds — ei> phenomenon which is very common everywhere 
along the Missouri. Still the irregularity in the thickness of this coal- 
seam is everywhere apparent, vibrating between 4 and 20 inches, thus 
alternately exalting and depressing the hopes and prospects of the miner. 
On the farm belonging to Mr. St. Louis, about one and one-fourth miles 
below Eulo, the same bed of coal has been worked with some success 
by drifting, and a considerable quantity of coal taken out. Mr. St. Louis 
unwisely sunk a shaft at a higher point on the hill, thinking to cut the 
coal-seam at a more favorable spot, the expense attending it, exhausting 
his means at 45 feet. He sunk a drill, however, into the bed of coal 
and found it 12 feet below the position at the outcrop, showing an 
extensive inclination of the beds from the river, or toward the west. 

This dip may be readily accounted for by the extensive erosion of the 
rock prior to the deposition of the yellow marl and drift deposits, which 
erosion has given rise to many perplexing local inclinations of strata. 
These local dips will not interfere with the miner so much, farther in the 
interior of the county. The thickness of the coal-bed at this locality is 
10 to 12 inches, increasing in one instance to 17 inches. On the Iowa 
reserve, along the Great Nemaha Eiver, the same l>ed again crops out 
in the ravines or banks of little streams, and has been wrought with 
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some success, several hundred bushels of the coal having been taken 
out ftom time to time for several years past. The couutry along the 
Nemaha is quite rugged, or "rough," as it is termed by the settlers, 
owing to the several beds of sandstone, and the overlying or cap rock 
of the coal-bed, which preveats the water from forming gentle slopes, as 
in the case of the more yielding clays or marl-beds. This bed of coal 
is probably the equivalent of the 2-foot bed seen at Aspinwall, while 
the upper 6-)nch bed is not exposed at all. The rocks in contact with 
the coal are as follows; 

Underlying the coal, a bed of light-gray fireclay, fall of fragments of 
plants, as fern-leiives, Neuropterisc Loschei, and K. hirsuta, stems of 
rushes, c^amites, &c., the same as occur in the underlying clays in Ohio 
and Illinois coal-fields. Above the coal thare is about four feet of very 
hard laminated or shaly clay, varying from black to dark-ash color, all 
of which must lie removed with great labor before the bed of limestone, 
or cap rock, as it is called, can aitord suitable protection to the miner 
as he drifts into the bank. Thus the small amount of coal is obtained 
with great labor, and it is only the great scarcity of fuel that will 
warrant any labor being expended upon it at all. 

We passed over the almost treeless prairie, from Bulo to Falls City, 
the county seat, about nine miles distant. Some beds of limestone crop 
out from the hills occasionally, but usually all the basis rocks are con- 
cealed from view, and the surface is gently and beautifully undulating. 
The fertility of the soil is everywhere shown by tho luxuriance of the 
crops. Falls City is located upon high ground overlooking the valley 
of the Nemaha. There is not a native shrub or tree of any size grow- 
ing within a mile of the town. Although the same coal-bearing beds 
formed the underlying basis rocks about Falls City, yet not an out- 
cropping of coal could be found in the vicinity. Some good quarries, 
however, were examined. Having heard that a boring had been made 
at Hiawatha, the county seat of Brown County, Kansas, ten miles south 
of Falls City, I visited that place to ascertain the result. I was in- 
formed that a company had bored near that place 240 feet without 
success, and that the project had been abandoned; and as the strata in 
all this region are very nearly horizontal, the same r^ult would follow 
any attempt at boring at Falls City, to that depth at least. About nine 
miles southeast of Hiawatha a bed of coal is worked with considerable 
success, and many hundred bushels of coal are taken out of the mines 
and sold annually. Mr, Laycock, a lawyer at Hiawatha, informed me 
that during the past wint«r he used about 130 bushels of coal, for which 
he paid 60 cents iier bushel ; and he found it cheaper than wood, even 
at that price. He spoke highly of its qualities as fuel, I am disposed 
to believe that it is the same bed seen along the Missouri^ in Nemaha 
and Eiehardson Counties, although I did not examine Jt in person. 
Continuing our course westward to Salem, ' we observed no marked 
change in the country; indeed, there is a remarkable uniibrmity in the 
character of the country over m large area. The changes that take 
place are usually the result of some change in the underlying geological 
formations, and are, therefore, quite gradual. No ontcroppings of coal 
could be found at Salem or vicinity, and it is quite possible that none 
will be found exposed to the surface in that portion of the county, 
except along the Missouri River. I am convinced, however, that boring 
at a moderate depth at almost any point would penetrate the thin bed 
seen at Eulo. The quarries of limestone for building purposes, &c., are 
much finer at Salem than at any other point observed in the county. 
The town is located upon an elevation on the point of the wedge of 
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land between the two forks of the Nemaha. Forming a pact of the 
town site is a high hill, with two beds of limestone, both of which form 
large quarries, which yield an abundance of stone for all economical 
purposes. All along the Nemaha and its numerous bi'auehes are quite 
well-wooded tracts of land, which are held at a high price, though no 
portion "of the country would he called well timbered in any of the States 
east of the Mississippi. 

Although there is less wood-land in Pawnee County, it is equally fer- 
tile with Eichardson, and the latter possesses only tlie geographical ad- 
vantage of bordering oh the great navigable river Missouri. Its sur- 
face is more rolling or undulating, the slopes are more gentle, and to 
the eye it seems even more desirable for farming purposes. Both coun- 
ties are remarkably well dirained by nature ; so there is scarcely a foot 
of land in either that is not" susceptible of cidtivation. I cannot ascer- 
tain that one county produces better crops than the other. Pawnee 
County is remarkably well watered. The numerous branches of the 
North and South Nemaha, circulating all over it, render the land very 
attractive to the settler and speculator, who have already absorbed 
every acre of it. Both counties are underlaid by rocks of the Upper 
Coal-measures, which give a very great uniformity of character to theic 
surface. The rocks are composed of alternate beds of clays, sandstones, 
and limestones, with some thin beds of coal. At Salem the succession 
of the beds is about as follows: 
10. Yellowish-gray soft limestone, 3 feet. 

0. Slope. 

8. Very compact white limestone, brittle, about 12 inches thick, caps 
the hiUs. 

7. Slope, 50 feet. 

C. A very porous, yellow limestone, 2 feet. 

6. A layer of laminated, impure, rather rotten limestone, dirty yellow, 
with Spirifer planoeonvexiis, S. .Kentuckensts, Pleurophorus occiden- 
talis, Hemipronetes erassns, Productus semireticulatua, 

4. Bark, laminated, arenaceous clay, mostly fine sand, 5 feet. 

3. A very irregular bed of laminated fine sandstone; sometimes the bed 
is 2 feet, gradually increasing to 4 feet. 

2. Dark, ash-colored, indurated clay, unusually hard, 5 feet. 

1. Bluish, very hard clay, becoming yellow ou exposure, 2 feet above 

water. 
Up one of the little branches of the Nemaha, in Salem, I found about 
4 feet thickness of black shale, or slate, which was not exposed at the 
mili. The cap rock, above the shale, is full of fotisils. In the shale the 
Lingula, probably L. Seotica and Orbiodoidea, occur in considerable 
quantities. On Contrary Creek there is a small exposure of the basis 
rocks of this region : 

4. Yellowish laminated shale, with a thin layer of deep-yclIow, fine 
clay, 4 feet. 

5. Blue indurated clay, 3 feet. 

3. Eather hard layer of limestone, 6 inches; Ckonetes granuUfera, Pro- 
Auctus Prattcnanus, P. Neirascensis, Spiri/er planocoHvexus, 

1. Yellow indurated clay. 

On Isaac Trigg's farm, seven miles west of Salem, I obtained some 
fossils from a well. The surface was about 20 feet above the Nemaha, 
and dry. Twenty-five feet before reaching water, near the bottom of the 
well, is a bed of shale, in which were species of Myalina, and Aviciilopecten. 

At Miles's ranche, about 20 feet above the bed of the Nemaha, is a 
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daili-bluish layer of fiae, argillaceous limestonG, which cleaves easily 

but makes good stoue for huildiug'S, about 10 inches thick. Above is a 

layer of yellow shale; then litnestone, very brittle, with Producinsj 

Myalina subgmdrata, &c. The succession of the beds is thus shown : 

8, Bluish, close-grained, argillaceous limestone. 

7. Slope. 

6. Gray arenaceous limestone, fine-grained fragments of organic remains 

9r shells, and fish teeth, i feet. 
5. Dark, ash-coloretl, laminated, indurated clay, somewhat variable iu 

character, 30 feet. 
4. Impure fibrous gypsum, and fine, light-gray, indurated, slaty clay, 4 

inches. 

3. Bluish indurated clay shale, 11 inches. 

2. Light, ash-colored -clay slate, 12 inches. 

1. Bluish-black indurated clay, G feet above water. 

Bed 6 of the above section would yield most excellent building- 
stone, and may be quan-ied out in immense blocks. AH these be^s seem 
to change their character over short areas. This bed has much the ap- 
pearance of one seen at Plattsmouth, though the evidence is not positive. 
The hills, for 200 feet iu height in this region, have little layers of lime- 
stone cropping out. The whole countrj- along the Nemaha is mucli 
bniken — more than usual — yet the fertility of the soil is very great. 
On Mr. Wheeler's farm, section 31, township 2, range 14, the basis rocks 
crop out again : lst,ehale: 2d, yellow clay, 2 feet; 3d, Impure limestone, 
intercalated with clay, 3 feet; 4th, blue clay, 6 teet. In the third layer 
occur shales with Avicul<^ecten, Productus, Spirifer planoeonvexits, &c. 
The valley, of the ^N^emaha seems nowhere in this region to be destitute 
of good building-stone. As we proceed westward, even as far as Salem, 
the yellow marl, which is so conspicnous a feature along the Missouri, 
begins to grow thinner, so that in digging wells the basis rock is soon 
reached. This marl is somewhat ui&qually distributed over the country, 
but where it is found it renders the soil very productive. The bottom 
lands of the Semaha are quite broad here, covered with a luxuriant 
growth of grass yielding two or three tons of hay to tlie acre. Water 
is reached in wells, at a depth of 15 to 25 feet, without passing through 
the alluvial soil. On Four-mile Creek, ten miles southwest of Salem, a 
bed of rock crops out, which is the same as the upper bed at Salem, and 
might be called fusulina limestone. It capsthe hills on section 12, town- 
ship 1, range 13. Other fossils occur, as Amculopecten, Spirifer plano- 
convexus, Pleuropkortts ocddentalis, &c. 

On Turner's Branch, a small stream flowing into the Nemaha, there is 
a seam of coal that has been worked with much labor. The principal 
drifts are on school section, township 1, range 12, one and a-ha)f mile 
northeast of Freize's mills : 

4. Massive yellow limestone ; upper part cleaving. 

3. Dark, ash-colored laminated clay, with two orthree black bands, 2 to 
4 inches thick. The whole mass is filled with shells — Productus A'e- 
brascensis, P. hngispimts, CkoneUs fjranulifera, Spirifer planooonvexws, 
Betzia punctuUfera, ^riferina Kentuckmsis, Semipronites crassm, 



2. Coal, 4 to 16 inches thick, very variable in thickness and quality. 
1. Yellow plastic clay, passing up into a hard blue clay, upon which the 

coal lies as if pressed down, 20 feet thick. 

No rocks below bed 1 are seen iu this immediate \'icinity. The coal 
seemed to be packed closely down on to the clay beneath, like masses of 
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flat rock, as if it liad been originally deposited there like a layer of clay 
or sand. The clay below is quite hard and filled with fragments of fern 
leaves, stems of the rush-like calamites, like the clay underneath the 
coal seams in Ohio or Pennsylvania. The under surface of the coal 
seems to be composed of stems, like grasses, as if the vegetable d^bria 
began upon a densely grass-covered surface. The vegetable impressions 
do not go down into the clay more than an inch or two, and above the 
seam, where the coal ceases, all traces of vegetable matter disappear, 
and tJie clay is charged with a variety of molluscous remains. The clay 
above the coal is very hard, and yields with difflcalty to the pick, and 
the coal is extracted with great labor. Several hundred bushels have 
been taken oat and sold, and the bank of the creek reveals fifteen or 
twenty openings like that shown by the illustration. This shows the 
coal seam at the base, the bed of indurated olay above, wliich is gen- 
erally 3 to 4 feet thick, all of which has to be removed, and the heavy- 
bedded limestone forms an excellent cap-rock above. At Frieze's Mill, 
still further on, this same bed of coal is again wrought with some success. 

On Mr. Boston's farm, township 1, range 12, section 34, several open- 
ings have been made; and here the coal seam increases in thickness to 
16 inches. Mr. B. has taken out 900 bushels of coal here. He finds a 
ready market for it at the mine at 30 cents per bushel. This coal seam 
averages a bushel of coal to a square foot of surface. I have collected 
abundant specimens of this coal at'difterent localities, and they will be 
properly investigated at some future time. 

This seam is also worked on Lee's Branch and on Miner's Creek, so 
that it is now wrought, more or leas, over an area of ten miles square, at 
least. The coal seems to have been worked with more system, industry, 
and success than in any other portion of the State. 

Kear Pawnee City there is another small seam of coal holding a higher 
geological position, which has attracted some attention. I made a care- 
ful exaraination-of all the localities, and found it not more than 4 inches 
in thickness generally. On Mr. Jordan's fiirin, at the water-level of 
Turkey Creek, a branch of South Nemaha, this seam increased to 8 
inches, bub is so impure and foil of suli)huret of ii-on as to be quite unfit 
for use. Near Pawnee City, on a little branch of Turkey Creek, about 
300 yards south of the city line, the beds succeed each other as follows : 
fi. Yellow, fine-grained sandstone, 20 feet. 
4. A close-grained, bluish, ash-colored argillaceous limestone. 
3. Two to four inches of coal, with large masses of sulpUuret of iron. 
2. Plastic flre-clay, nearly white, passing down into yellow clay and 

sand, 12 inches. 
1. Yellow, arenaceous laminated clay, mostly sand, and quite firm in 

some parts. 

At numerous localities in this county sections like those that are 
given above might be written, but as they teach nothing more than 
■this, that the rocks all belong to the CTpper Coal-measures, and that they 
are very variable in their character, it is not worth while to report 
them. We learn, also, that the seams of coal, so far as they have been 
opened, are very thin, and, although we suppose that the seam on Turn- 
er's Branch and at Frieze's Mill is the same as the one exposed at Paw- 
nee City, the long intervals over which the rocks are concealed by 
superficial marl renders it impossible to trace all these beds out in their 
continuity, but as the inclination of the strata seems to be west or north- 
west, higher and higher beds must be constantly making their appear- 
ance. Throughout this county the uniformity in the specific cbaractfir 
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of the fossils mnDing through all the beds is aootber obstacle. If cer- 
tain Bpecies were restricted to certain beds we conld tbeu trace them 
■with more certainty ; but our hasty examination always reveals from auy 
one bed, or series of beds, certain fossils identical in species ; aud if at 
any one locfUity any species seem to be wanting that occur at another, a 
closer examination genei'ally reveals them all. It is somewhat doubtful 
whether in the whole of Pawnee County a single species of shell was ibund 
that is not also found along the bluffs of the Missouri. In this cx)nnty, 
however, several beds of limestone make their api)earance on the high 
lands wUiiJi have not been seen east, showing the direction of the dip. 
On a piece of land belonging to Governor Butler there is the best quarry 
of limestone I have seen in the county. The bed crops out near the 
edge of a hill bordering a small stream about eight miles west of 
Pawnee City. It is soft, cream-colored rock, ftdl of small cavities, by 
the decaying out of a small shell. I^uUna cylindrica, 8pirifer came- 
(MS also occurs. It is a true fusulina limestone, and js a great favorite 
with masons for building piu-poses. It is easily wrought into any desira- 
ble shape, is very tenacious in texture, and durable. It seems to hold a 
position about 100 feet above the water level of Turkey Creek, and be- 
longs to the age of the "Permo Carboniferous," or intermediate between 
the Upper Coal-measures and the Permian series, the general inclination 
of the beds being toward the west and northwest. New and more recent 
beds are continually making their appearance as we proceed toward 
the west, and this choice bed of limestone has made its appearance hero 
for the first time. It will doubtless be found to extend over considera- 
ble area in a southeasterly direction. There is still another bed of bluish 
limestone cropping out of the hills, which, though useful, is not regarded 
with the favor bestowed on that just mentioned. It does not dress as 
nicely, is not as handsome for caps or siUs. It is equally durable with 
the other. There are several beds in the county which are employed, 
to a gi'oater or less extent, for various economical purposes, 

About three miles north of Pawnee City, about 50 feet above a little 
branch of the North Nemaha, is a ledge of yellowish-gray limestone crop- 
ping out of the hills, filled wili a very large variety of the FuauUna. It is 
much uyed for building purposes. At another locality in the same region, 
at about the same level, is another qnany in which the rocky layers 
seem to be made up of an aggregate of small masses, apparently organic 
and like Fusulina. The bed is 4 to 6 feet in thickness, and although the 
rock has a loose, porons texture, it is very tenacious, and is very useful 
to the settlei"s. This bed, thongh holding nearly the same geological 
position as that mentioned above as occui'riug on Governor Butler's 
farm, is, I think, underneath, and both belong to the series designated 
in this report as Permo- Carboniferous, As wo proceed farther west of 
this point we shall find the beds more and more recent and approaching 
gradually the character and texture of the true Permian rocks, as shown 
near Junction City, in Kansas. Peat-beds occur in various portions of 
the county,' sufficient, I think, to attract attention at some future time.. 
Near Pawnee City there is a small peat-bog, on which one may stand 
and jar the ground for considerable distance around. I estimated the 
peat here at 10 or 12 feet in thickness. These low wet places are covered 
with water a large portion of the year, and give rise to a luxuriant growth 
of the large rushes and reed grasses of the country. This vegetable dies 
down every year; ftom its decay grows a still more luxuriant growth, 
which furnishes an abode for the muskrat, which builds its conical 
houses. Water is abundant all over the county. Scarcely a section of 
land can be found in the two eastern tiers of counties without a running 
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stream or a flowing spring. Water is obtained everywhere, by digging, 
at moderate depths. Near the little streams it is only necessary to go 
down a little below the river bed and the best of water flows in abund- 
antly, and on the high land^ater is usually found at a moderate depth. 
Nearly all the wells have a continual ■ supply from C to 10 feet. In the 
limestone region the water is usually hard on account of the carbonate 
of lime, but it is cool and clear as crystal and very pleasant to the taste. 
I cannot well conceive of a healthier regiou either for man or beast. As 
a grazing country Nebraslia presents unusual fecilities, and the time 
must come when it will be unsurpassed by any State in the Union. 
Having described most of the counties underlaid by the Upper Carbon- 
iferous rocks, I might say a few words here in regard to the possible 
outline of the surface of them prior to the deposition of the yelloft marL 
We see, all along the Missouri Elver, that this comparatively recent 
deposit attained there a great thickness, varying at different localities 
from 50 to 150 feet. As we go westward from the river this deposit 
gradually grows thinner until it finally disappears. The question now 
ai'ises as to the influence it had on the character of the scenery of this 
region. Even if this yellow marl did not exist here, there must have 
been some superficial deposit of drift or alluvial to conceal, in part at 
least, the underlying or basis rocks, and the character of the surface 
■would depend somewhat on the thickness and compactness of this 
superficial material. We could safely infer, from the evidence we have 
obtainetl, that prior to the deposition of the yellow marl the outline of 
the surface underlaid with the Upper Uoal-measure rocks was exceed- 
ingly rugged. Sometimes the foundation of a house dug on a high hill 
will rest upon the true Umestoaes; again, a well dug will pass through 
the clays, sands, or limestones of the basis formations. Then, in other 
localities, wells are dug from 30 to 100 feet through the yellow marl 
without ever reaching the bottom of the alluvial or drift material; but 
it is especially along the bottoms of streams that the superficial deposits 
appear to be so deep. If we can imagine the superficial materials entirely 
removed from the county, the surface, as it seems to me, would be rugged 
in the extreme. The valleys of the streams would be much deeper and 
wider, and the massive piles of limestones would stand around here ani 
there, scattered over the surface like gigantic ruins. B vidences of glacial 
action also would be visible, as well as striking examples of erosive 
action — numerous valleys with almost perpendicnlar rocky sides, high 
conical hills capped with ledges of limestones; indeed, so rugged wordd 
be the surface that it would be quite uninhabitable. The distribution 
over it of the thick deposit of soft-yielding marl has softened down all 
the slopes, so that not only is nearly every foot of land susceptible of 
cultivation, but the drainage is complete. To these causes are due the 
almost unparalleled agricultural resources. The source of all this mate- 
rial may be somewhat diffleult to determine, but in another portion of 
this report I will bring together all the information that I can secure in 
relation to it. 



CHAPTEE IV. 

GAGE AND JEFFEESON COUNTIES. 

Gage County. — After having examined Pawnee County with consider- 
able care, with the kind aid of many excellent friends, we took a course 
nearly southeast across the open, high prairie, passing over the divide 
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between the valley of the Nemaha and that of the Big Blue. Very few 
exposures of rock were to be seen, the surface is rolling, covered with a 
luxuriant growth of grass that would yield two or three tons to the 
acre. Here I saw the first long stretch of treeless, waterless prairie, 
reiniuding one somewhat of the prairies farther west There was no 
living water, and not a house along the road for several miles. The soil, 
however, is extremely rich, a thick deposit of yellow marl covering the 
whole surface. The compass plant, Silphium laGiniatum.^ is still seen in 
great abundance on highland and lowland, attesting by its presence the 
fertility of the soil. About seven miles northeast of the Otoe reserva- 
tion we see the first outcrop of limestone from the hills, forming a sort 
of terrace about 50 feet above the beds of the streams. The gentle 
slopes and the entire absence of outcrops of rock over so long a distance 
from Pawnee City, are doubtless due to beds of soft yielding day and 
sand prevailing, which readily yield to atmospheric agencies; while 
the beds of limestone, yielding less readily, form a sort of cap or fioor 
protecting the softer beds below. This border rock always gives to the 
surface a more abruptly rugged character, the little branches have steeper 
banks, and there is greater variety to the scenery. At the Otoe agency 
this same bed of limestone is again exposed. It is quite cherty, break- 
ing into small fragments. There are one or two layers, to 12 inches 
in thickness, that would furnish good materials for building purposes. 
The following section was obtained at several localities within two miles 
of the agency buildings, and gives a fair view of the succession of the 
beds on the Indian reservation : 
7. Superficial deposits of soil and yellow marl. 
6. Yellowish-white limestone, rather soft, yielding readily to atmospheric 

influences, 2 feet. 
5. Slope same as Fo. 3, below. 

4. Xellow, tine-grained, arenaceous limestone, 18 inches. 
3. Slope supposed to be laminated clay, but covered with grass, 20 feet. 
2. Yellow and gray limestone filled with seams and nodules of schist or 

flint. A large species of Orbiculoidea occurs here. 
1. Bluish-gray, laminated, calcareous clay, with numerous fragments of 

fossils, crinoids, corals — ProAwctus senii-reUculatus, Meekella striate- 

costata, &c., 30 feet above water's edge. 

The Otoe reserve is located on the Big Blue Eiver, mostly in the south- 
ern portion of Gage County, but extending into Jefferson County. It 
occupies a surface 10 by 24 square miles =^ 153,600 acres of the finest 
land in Southern Nebraska. The Big Blue, one of the most beautiful 
of the inland streams, with several of its most important branches, 
passes through it. Like all other portions of the State, there is com- 
paratively little timber, yet as much as on other streams. Some of the 
branches have the most desirable farms bordering on them. The Otoe 
Indians ocQppy a small village bordering on the Blue and are not dis- 
mbuted over the reserve. The land is not divided out to them, but 
they are all aggregated together in a village of mud huts. Tiiey seem 
to have no idea of individual independence, but have all things in com- 
mon, as it were. The bed of cherty limestone extends beyond Blue 
Spring and forms the same bluff-like bench along all the streams ; it 
then passes beneath the water level of the Blue, Near Blue Spring this 
bed presents much the appearance of mason-work, the cherty material 
forming the cement between the blocks of limestone. These bluffs are 
about 10 or 15 feet high, and as they are cut through by the myriads of 
little streams pouring down from the hills, they present arather rugged 
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appearance. A few fossils were obtained here, as Atkyris subtilita,- 
Eeiniwonetea crassm, Syntrilasma JiemipUcata, with hryozoa and cti- 
noidal remaius. Near the foi-d at Blae Spring there is an excellent 
mill site, and the settlers here have quarried the rock down to the 
water's edge, for the purpose of building a dam and laying the founda- 
tions of a mill. The succession of the beds here is as follows. All of 
them are helow the cherty bed spoken of: 
3. About 10 inches soil, 8 feet yellow marl, 2 feet worn pebbles and 

sand. Itoots of trees pass all through this bed into the joints of the 

limestone. 
2. Layers of cherty nodules, variable in thickness, with intercalations 

of fine gray sand, 3 to 2| feet, Produetus semiretictilatus, Semipronetes 

crassus. 
1. Blaish, ash-colored argillaceous limestone, easily decomposing in 

water, but hardening on exposure. 

This bed is made up of layers varjing from a few inches to two feet 
iu thickness, separated by thin layers of clay. It makes quite good 
building-stone — Prod'uctus, Pinnaperacuta, OrMculoidea., Myalina snbqua- 
drata. Underneath the argillaceous limestone there is a bed, about a 
foot above water's edge, of ash-colored clay, breaking into small angular 
fragments, containing in it irregular seams of agillaceous limestone. 
Beds similar to these are seen on theHemaha, but it is impossible to say 
liiat they are Identical. It is probable that they are not, but simply a por- 
tion of the series coming to view continually as we proceed eastward. 
On the west side .of the Blue Biver the slopes are all very gentle, the 
ascent being very gradual as far back as the eye can reach. There is 
no sign of the cherty bed which causes the bluffs and terrace on the east 
side. The bottoms are everywhere very rich and black, but the hills 
are covered with a heavy deposit of yellow marl, so deep yellow that I 
suspect it to be composed mostly of the eroded materials of the Creta- 
ceous and White Eiver Tertiary formations. On the bottom of the 
Blue Mr. Tylor dug a well 25 feet deep, reaching water near the level 
of the bottom of the river. At the Blue Spring Village a well was dug 
on high ground 55 feet deep, through clays and quicksands, without 
reaching the basis rocks. At a depth of 54 feet a la*ge bone was fonnd, 
which probably belonged to the mastodon. The water came in in great 
quantities, and is of the finest quality. On John Hagen's farm a well 
was dag MJ feet through alluvial marl and gravel. The water rushed 
in with great power, and is now 8 feet deep. The wells show the depth 
of the superficiiU deposits, and we are enabled to ascertain to some 
extent their influence on the county. We know that in the valley of 
the Big Blue the soil is inexhaustible, and that the water is of the best 
quality, and abundant everywhere. About live miles west of Blue 
Spring, on the road to Beatrice, there are layers of yellow Hmestone, 
that are used for building purposes. Two mUes farther there is a bed 
of yellow magnesia limestone, with Avwuliypecten, Syntrilasma hemipli- 
cata. The rock is 15 to 20 feet thick, arranged in layers 6 inches to 3 
feet in thickness, and is full of geode-like cavities, with the same white 
crystalline lining "cale-spar" inside as seen at Blue Spring. Beatrice, 
the county seat of Gage County, is very pleasantly located on the Big 
Blue, with many natural advantages for becoming a prosperous town. 
The inhabitants ai-e energetic and thriving; the land is fertile, and an 
abundance of excellent building material exists everywhere; the water 
is pure and abundant, and the climate is very healthy. On a Uttle 
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braneli of tUe Big Blue there is an exposure of the rocks favorable for a 



6. Dark-brown ferruginons sandstones of variable color and texture j 

used for bnildings ; contains many deciduous leaves ; 50 to 60 feet. 
5. Yellowisb-gray sandstone ; soft, easily crumbling, and wearing away 

exposed ; on Blakely's Bun, two mile^ west of Beatrice ; 30 to 50 feet. 
i. Slope in most places, but composed of variegated clays of doubtful 

age ; potter's clay ; 40 to 60 feet. 
3. Loose layers of yellow limestone, full of geode cavities; porous, 

spongy. Syntrilanma Iwmiplicata, Pinna peraeuta. 
2. Yellow, rattier compact limestone : good for building purposes : 2 to 

^feet. 
1, Dark-gray argillaceous limestone, becoming light gray on exposure, 

filled with geodes, with cavities full of crj^stals of carbonate of lime. 

This bed is at times massive, heavy-bedded limestone, of a beautiful 

cream-color; 10 feet. 

Beds X, 2, and 3 of the above section are undoubtedly of Permian or 
Permo-Carboniferous age, though they contain fossils common to iaoth 
Permian and Carboniferous rocks. 

Bed 4 is of doubtful age. Beds 6 and 6 are exceedingly interesting 
in a geological point of view, from the fact that they represent a new 
geological formation not before seen east of this point. 

Bed 4 seems to form a sort of transition bed between the Permian* and 
Cai'boniferous formations. The Permian rocks pass beneath the water 
level at Beatrice, westward, and over a belt ten to fifteen miles wide, in 
a northeast and southwest direction, the brown sandstones prevail to the 
exclusion of all other rocts. 

I should think that the Cretaceous sandstone in this region was 30 to 
50 feet thick, though from the sliding down of the rocks it was impossi- 
ble to tell with accuracy. The sandstone is very variable ; sometimes 
coarse, friable, dark-rust color; sometimes in flat masses, with the ap- 
pearance of pot metal^ then a laminated sandstone. Underneath the 
rusty sandstone is a friable bed which will afford an abundance of good 
coai'se sand. When unmixed with the drift gravel this sand is pure and 
beautiful. In the sandstone are many impressions of dicotyledonous 
leaves. I did not see the sandstone at all on the east side of the Platte, 
but on the west side it crops out of the high, thin-soiled hills. In the 
deep ravines the abrupt clifi's of limestone are seen. Between the rnsty 
sandstone and the limestone there is a considerable thickness of fine 
sands and clays, which everywhere wear down in gentle grassy slopes, 
concealing the junction of the two formations. Iterefore I was not able 
to find them in apposition. 

The west side of the Big Blue is a little billy, but the east side, 
between Indian Creek and the Blue, is ve^ level and gently rolling, as 
if the underlying rock was of a soft material, and had been worn down 
over a large surface nearly abke. Gage County, so far as I have seen 
it, begins to reveal some of the indications that show we are on the 
borders of the dry western belt. The long intervals without living 
water, the peculiar flowering plants, and some of the prairie grasses, 
and the absenceof trees, even the small shrubs, show that we are verg- 
ing on the dry prairie. The Sehrankea undnuta, sensitive plant, is 
seen here for the first time. 

The soil of Gage County does not equal that of Pawnee County, or 
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the counties along the Missouri, as a whole. The bottomJands are 
excellent, but the upland soil is thin. The grass is less luxuriant and 
the timber along the streams less abundant. For wheat, however, this 
soil, composed as it is largely of the eroded materials of the Cretaceous 
sandstones, contains a large amount of sOica, and seems to be most 
favorable. A bushel weighs more than that of the river counties, but 
the com and other kinds of grain are not quite so good. Yet too much 
cannot be said in favor of Gage County as an agricultural and grazing 
region. No coal will ever be tbund there, and the sooner the farmers 
commence planting trees the more prosperous they will be. Compara- 
tively little peat will be found in the county, so that the question of 
fael must be determined by tlie intelligence and industry of the people. 
If tbey plant trees now, they cannot suffer for fuel, for before that which 
they now have is gone, the planted forests will be ready for use. In 
regard to fruits, garden vegetables, &e., the same may be said of Gage 
County as of the other counties before described. Success will attend 
all well-directed efforts that way. The excellence of the water in springs 
and wells in this county is a most important feature, in a sanitary point 
of view. 

There are no minerals that can be worked to advantage in this portion 
of the State. In the Cretaceous rocks there are large masses of limonite, 
(hydrated eesquioxide of iron,) but they are so full of siliceous matter 
that they can never be of much value. Even if there was an abund- 
ance of iron in this county there is no fuel to prepare it for use. 

^Jefferson Cotitity. — From Beatrice to Eock Creek, a distance of twenty- 
two mUes, we passed over an open i)rairie without wood or water. In- 
deed, as we go westward there are whole townships of land without a 
tree or a particle of running water. The grass is good, and though the 
soil is thiu on the high hills, the lower slopes and bottoms are as fertile 
as ever. Wheat, oats, com, and all the cereals grow well. Water can 
be obtained at moderate depths, for the drainage is not good. There 
are miles of level surface without a ravine or channel to receive the 
water, and therefore it must quietly sink through the superficial beds to 
some reservoir of clay. It is plain that a little above Beatrice, on the Big 
Blue, No. 1 Cretaceous comes down to the water level by a rapid dip, and 
that the Permian and Carboniferous beds cease to appear in their west- 
ward extension. 

On Eock Creek, a small branch of the Little Blue Eiver, we find the 
rusty sOrUdstones of the Dakota Group lEirgely developed, and the readi- 
ness with which they yield to the erosive action of water has given to 
all the ravines of the Little Blue a very ruggetl appearance. The rocks 
also are so porous that the water readily permeates them, so that'there 
is comparatively little in the ravines a large portion of the year. Still, 
in the valley of the Little Blue there are some as fine springs as are to 
be found in the State, but they are somewhat rare. A section in descend- 
ing order along the Little Blue, below the Big Sandy, would be as fol- 
lows: 

5. Yellow and dark-brown rnst-colored sandstones of the Cretaceous or 
Dakota Group, so well known in many other portions of the West. A 
few dicotvledonous leaves were found. This bed is of irregular thick- 
ness; &om 50 to 100 feet. 
4. Moderately-coarse, yellowish-white sand, with irregnlar laminte of 

deposition ; 50 feet. 
3. Dark-colored, arenaceous, laminated clays, with particles and seams 
of carbonaceous matter. All through are beds of carbonaceous clay, 
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18 inches to 3 feet thick; much sulpburet of'iron and silieified woodj 
30 to 60 feet. 

2. Variegated arenaceous clays ; the elopes exi>osed are so s^cnt that I 
canQot give the exact thiclmess ; probably 50 to 70 feet ; somcj seams 
of excellent potter's clay, 

1. Dark bluish shaly clay, upon which the foundation of Mr. Jenkins's 
mill rests. It is undoubtedly Permian or Permo-Carboniferous, but is 
not exposed to view by natural excavations until we reach a point 
south of the Nebraska line near Marysvillo, Kansas. 

Beds 1 and 2 of the above section are seen at Mr. Jenkins's mill. Bed 
3 is also shown, two miles above, along the bottom hills of the Little 
Blue. The variegated clays come nnder the white, incoherent sandstone. 
The dark band in bed No. 3 has been regarded by the settlers with a 
good deal of Interest, as indicating the proximity of a workable bed of 
coal. I gave all the exposures a careful examination and found them of 
no possible value. At Jenkins's Mill there is a very fine spring of pure 
water flowing out just nnder the sandstone. The water, as it iwrcolates 
readily through the porons sandstone, reveals the hard clay bed and re- 
mains upon this almost impermeable surface. I am convinced that the 
black hard shales upon which the mill rests belong to the Permian, and 
that the variegated sands and clays are intermediate between the sand- 
stone and the true Permian. The excavations are going on now below 
the bed of the river, and Mr. Jenkins inibrms me that the shale becomes 
harder as he proceeds downward. The Kansas line is only about one 
anij one-half miles below this mill, and about two miles below on the 
Blue, the yellow limestones appear. Not more than fifty or sixty miles 
south of this point, at Junction City, Kansas, the Peimian rocks are well 
shown, and we would reasonably expect they would extend northward 
into Nebraska in the valley of the Little Blue. On Rock Creek there is 
not water enough in wells a portion of the year for culinary piu-poses, 
and wells have been dug in that neighborhood Bixty feet in depth with- 
out reaching any water. In the intermediate variegated sand and clay 
beds, which I regard as belonging to the Dakota Gi-oup, just below the 
mill, is a locality where there is a band of laminated clay and sand, with 
seams of coaly matter, petrified wood, eulphuret of iron, seleuite, &c. 
The whole bed looks much like an ash-heap. There are many fragments 
of wood, much of it as light as dry wood ; others seem to be simply 
charred. This bed is also full of bits of arenaceous rock, thin layers of 
rust-colored, fine-grained argillaceous concretions, full of oxide of Iron, 
all of which give to the bed a singularly sterile or barren appearance. 
On the west side of the Little Blue, ou the high hills, there is an exten- 
sive quarry of the graysandstoneintheformof broad, flat masses, which 
will work into good building- stone. In the absence of better stone, this 
becomes very useftil to the settlers. On Bose Creek, just above its 
entrance into the Little Blue, the variegated bed, wood and pyrites bed, 
and the incoherent sand bedj all come together. Outjoal Creek, a little 
branch of Eose Creek, there is a perpendicular bluff showing the follow- 
ing succession of beds; 
i. Fine loose sand, varying in color fi-om white to a dark rusty red. In 

this bed are some thin layers of harder rock, 30 feet. 

3. Black carbonaceous day filled with hits of charcoal, clay, &c., 18 
inches, and passing up into 2 to 4 inches of yellow clay mixed with 
bita of coal. 

2. White fine clay, 2 feet. 
1. Variegated clay, 30 feet. 
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Bed 4 is very irregular in its composition ; Bometimes there are 3 or i 
feet in thickness of very fine, whitish, slightly-arenaceous clay, with 
waved lamiuse and sesqoloside of iron; then again the sand-bed is 
almost pure white sand. Just above bed 3, in the section, there is a 
thin layer, one-fourth to one inch thick, which has the appearance of 
having been baked from below, caused by the ignition of tlie lignite 
beneath. On the way tip to the Big Sandy, for twelve miles or more, 
these clays aud sands are seen occasionally with the red rocks. On the 
summits of the hills, but above the mouth of Rock Creek, the hills are 
not rugged, and the sandstone does not form anj' bold cliffs. About two 
miles below the mouth of the Big Sandy, Ko. 3 is seen on the summits 
of the hills, not in ledges, but in outcrops of loose slabs of limestone. 
These slabs or large flat masses are really only au aggregate of the 
shells of Inoeeramm problematieits. South of this point there is no 
limestone to be found in the State along the valley of the Little 
Blue, and, therefore, it becomes a matter of some importance ; it is 
much used for lime by the settlers. As we proceed up the valley 
of the Little Blue, the bottoms become mote sandy and gravelly, and 
the vegetation of both lowland and highland exhibits a marked change. 
The basis of the alluvial material is the eroded materials of No. 1. 
In the hills are some naked patches of flesh-colored marl, and over the 
surface are scattered very thickly, water-worn pebbles and some quite 
large quartzite granitic boulders. The entire features of the country 
exhibit a distinct approach to the arid belt. That we are verging upon 
it there is not a doubt. Yet a finer country tor stock cannot be found 
in the world. Horses, cattle, aud sheep would thrive on the short 
nutritious firasses. The numerous broken masses of rock and the drift 
pebbles among tlie hills would be favorable for the sheep. Por good 
farms a suitable quantity of good level land can be found, but the suc- 
cessful farmer must combine stock-raising with agriculture. Wheat 
grows here in great perfection, while oats, corn, and all kinds of garden 
vegetables do well. At the entrane* of the Big Sandy there is a very 
wide bottom, at least three miles long and one mile wide, with soil from 
6 to 10 inches deep. The Big Sandy is almost twelve yards wide where 
it enters the Little Blue, and is a sU'eani of fine clear water. As we go 
westward from this point the limestones of No. 3 take possession of the 
country. On the high hills the limestones of No. 3 crop out iu great 
abundance, and they everywhere seem to be mostly made up of 
Inoceiam-us. Lower is a bed of laminated shale which seems to pass grad- 
ually down into Cretaceous No. 2, though the line of demarcation between 
No. 3 and No. 3 cannot be seen. It is only the upper portion that so 
strongly resembles No. 3, as seen on the Upper Missouri. Below it is a 
gray shale, with some sand between the thin sheets of clay or limestone, 
but the Jnoceramus prohlematieus, which everywhere testifies to the 
presence of No. 3, is seen either entire or in fragments on the blnffs 
around. At one locality about three miles above the mouth of Big 
Sandy, on the Little Blue, section 20, township 3, range 1, west, there is 
an exposure of the shale 40 to 60 feet high, showing the slaty character 
perfectly, with slabs containing the Inoceramus. There are also seams 
of gypsum, colorwl with the oxide of iron, and crystals of the carbon- 
ate of lime. The saw-mill near this point rests upon a conglomerate 
which precisely resembles portions of No. 2, as shown along the Missouri, 
and iu these conglomerate masses here, there are traces of InoceramJis 
and fragments of wood in great abundance. 

One important feature in the valley of the Little Blue, are the terraces, 
which are quite marked north of the Nebraska line. There is really but 
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one, though sometimes there is a low one jnst above the immediate bed 
of the river, but the principal terrace is 25 to SO feet above the water 
level. From that terrace the ascent is gradual to the summit of the 
high lauds. 

Leaving the valley of the Little Blue we took a course nearly nortb- 
eaat over the divide between Big Sandy and Swan Creek, a distance of 
about twenty miles, most of the way without water or wood. The soil 
is fertile and the surface is covered with a thick growth of grass. The 
valleyof Swan Creek, a branch of Turkey Creek, which is a branch of 
the Big Blue, is a beautiful fertile one, with a large number of most pro- 
ductive farms. This region is settled with a large number of thritty 
Germans, who are cultivating the land very successfully. But very little 
stone of any kind is seen in place in this valley. Yet the limestones of 
No. 3 furnish the materials for the foundations of buildings. The eroded 
materials of the limestones of No. 3 mixing with thesands of No. 1 make 
a most excellent soil. There is no rough land in this region; the bottoms 
are broad and the ascents on either side are very gradual, so that the 
hills bordering on the creek seem quite inconspicuous. The bottoms 
of Swan Creek will average three miles in length. All the basis rooks 
on the high lands are concealed from view by a large deposit of alluvial, 
which is composed of eroded materials fi-om the basis rocks, with some 
water- worn pebbles ; but strewed over the surface in many places are 
moderately-large blocks of quartzite, evidently deposited there at a com- 
paratively modem period. Many of the hills are paved with ijcbbles as 
if they had formed the bottoms of small streams. The junction of Swan 
and Turkey Creeks with the Little Blue, being near each other^ makes 
a broad valley which is now a fine farming region. Neai' this point 
there are the remains of an old Lidian village. Fragments of pottery have 
been dug up three feet beneath the surface. I notice everywhere in the 
ploughed land that small pebbles are mixed with the soil, which is not 
the ease in the two tiers of counties next to the Missouri Eiver. 

As I shall hereafter have occasion to refer often to the divisions of 
the Cretaceous gronp thronghout this report, they will be better under- 
stood if defined more clearlyin this connection. The Cretaceous rocks, 
as developed along the Missouri River, exhibit five qnite well-marked 
divisions, which are characterized by peculiar fossils for the most part. 

In a paper published In the proceedings of the Academy of Natural 
Sciences of Philadelphia, December, 1860, was given a general section 
of the Cretaceous rocks of the Northwest; long prior to that time Pro- 
fessor Hall and Mr. Meek had published the divisions by the numbers 
1, 3, 3, 4, 5, bnt afterward Mr. Meek and the writer gave to them special 
geographical names. The sandstones which we have referred to in this 
report we denominated the Dakota Group or Formation No. 1, because 
these rocks were then supposed to reach their largest development along 
the Missouri Eiver, near Dakota Territory. Formation No. 2 was called 
the Fort Benton Group, from the fact that it occurred in greatest thick- 
ness around Fort Benton, near the sources of the Missouri Eiver. For- 
mation No. 3 was named the Niobrara Division, ftomthe conspicuous 
thickness of the bed near the mouth of the Niobrara Eiver. These 
divisions constitute the lower series of Cretaceous rocks in the West, 
and are supposed to be the equivalent of the lower or gi-ay chalk 
and upper greensand, by geologists. Formation No. 4 we calle-d the 
Fort Pierre Group, because it reaches its greatest thickness' near this 
point along the Missouri Eiver. Formation No. 5 was called the Fox 
Hills Beds, from the feet that they form a conspicuous range of hills 
between the Big Cheyenne and Missouri Eivers. These two groups 
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constitute the TTpper Cretaceons series, mA though they are quite 
distinct in their lithological characters, a targe number of the species are, 
common to both groupS; so that the line of separation can only be de- 
termined by the mineral nature of the beds. What I have said above 
is sufficient to render all references to these divisions clear to the reader, 
and they will be discussed more in detail in another part of this report. 
We find that as we proceed westward from Pawnee County, and in por- 
tions of that county, mote and more recent formations come to view. 
We find that in Jefterson County Formations 1, 2, and 3 are revealed, 
and if we were to coRtinue our course still farther westward we should 
probably find the geological structure the same as along the Platte, 
the White Eiver Tertiary beds overlapping and concealing the chalky 
limestones of No. 3, So far as I have been able to make examination, 
Nos. 4 and 5 are not seen, though we cannot doubt of their existence 
somewhere underneath the Tertiary beds. They are all well shown oa 
the Missouri River and along the eastern base of the mountains far 
south to the Arkansas, but along the Platte and all the little branches 
No. 3 is seen to a greater or less extent, with no trace of Hos. 4 and 5. 
These two groups may have been removed by erosion along the margins 
of the great Tertiary lake, prior to the deposition of the TertijHy beds, 
or they may be concealed from view by the great superficial marl or drift 
which forms the edges of the true Tertiary deposits. There is evidence 
to believe that the county next west of Jefterson is covered with the 
Tertiary bodSj and that they continue westward to the western limit of 
the State, W e know that at Fort Kearney the Tertiary beds are shown 
along the Platte, in their full development, with high, blufl' hills, 200 
to 300 feet in height. The hostile Indians were roving all over the 
county bordering on the Eepublican Fork, committing all manner of 
depredations, effectively preventing me from making an exploration of 
this interesting region, but it is sate to state that the colors on the map 
are very nearly or quite correct. As to the resources of that portion of 
the State covered with the Tertiary beds, it is safe to say it must be the 
same as that bordering on the Platte west of Fort Kearney. It will 
never make very good farming land, yet it may be inhabited sparsely 
by a pastoral people, for the surface ia thickly covered with short, nutri- 
tions grasses. 



CHAPTEE V. 

JOHNSON AND LANCASTER COUNTIES. 

Johnson Comity. — The north branch of the Great Nemaha Eiver runs 
nearly diagonally through Johnson County, in a soutlieasterly dii'ec- 
tion. It is the only important water-course in the county, and it-s value 
to the inhabitants cannot be overestimated. The entire county is under- 
laid by rocks of the age of the upper coal-measures ; hence the geology 
is comparatively simple. 

There are very few exposures along the Nemaha and its branches, and 
the high divides on either side present only rolling prairies covered with 
a llixuriant growth of grass, exhibiting every evidence of remarkable 
fertility, but having no timber and comparatively little living water. 

From Beatrice our course was nearly northeast, passing over the divide 

between the waters of the Big Blue and those of the Nemaha. This 

divide, as usual, was treeless and nearly waterless for eighteen miles ; 

yet, either to the right or to tbo left of our road, water and small trees 

H. Ex. 19 3 
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could have been found witliin five or six miles. The grass was excellent, 
showing a fertile soil, and tile surface was monotououaly beautiful to the 
eye, but not an exposure of the underlying roeks could be seen. 

Ou Yankee Creek, a branch of the Nemaha, the first exhibition of the 
rocks was observed. A few limestone quarries were opened for obtain- 
ing building materials. The beds are thin, not more than from G to 12 
inches in thickness, intercalated with beds of clay and sand. The sur- 
face is rather rugged, some abrupt hills, but usually clothed with grass 
down to the watePs edge. 

At Teeumseh a thin seam of coal has been opened, and is now worked 
witk some success by Mr. Beatty. The drift is very similar to that before 
described in my report of Pawnee County, and extends into the bank 
about 100 "yards. Mr. Beatty has taken out about 1,000 bushels of coal, 
wiiich he sells readily at the mine for 25 cents per bushel. It is uo 
doubtedly the same bed that is opened on Turner's Branch and at 
Frieze's Mill, in Pawnee County, but it is not quite as thick or as good ; 
it contains large masses of the aulphuret of iron and other impurities 
The coal seam here varies much in thickness, from 10 to 15 inches. The 
cap-rock is a bed of limestone not more than 2 or 3 feet in thickness. 
A well was sunk in the village of Teeumseh CO feet; a diill was driven 
down through rock and hard clay a few feet farther, and passed through 
what the workmen thought to be three feet of good coal. This dis- 
coverj' created much excitement at the time, and increased the demaud 
for the public lands in Johnson County. It afterward turned out to be 
the same seam of coal worked by Mr. Beatty on the Nemaha, and was 
only 11 inches in thickness. The prospects, therefore, for workable,beds 
of coal in Johnson County are no better than in the neighboring coun- 
ties already examined. The succession of the beds at Beatty's coal-drift 
is nearly sis follows : 
9, Alluvial with pebbles. Small fragments of limestone. In this bed 

the tooth of a mastodon (M. giganteusj was found, 

5. Haid layer of rusty limestone with seams of carbonate of lime all 
through, 4 to 6 inches. 

7. Coal, varying in thiclcness and quality, 10 to 15 inches; contains 
much sulphuret of iron. 

6. Blue potter's clay, 4 to 6 inches ; rusty or light-gray sandstone, 20 
inches, which is regardei:! as useful tor whetstones. 

6. Micaceous laminated grit, IC teet. 

4'. Argillaceous limestone, full of fossils, Myalina suhguadrata, Semi- 



3. Eeddish clay, 6 inches. 

2. Beddish siliceous limestone, 15 inches, 

1. Micaceous sandy grit, 20 inches. 

In a bed of limestone, holding a high position in the hiUs, the follow- 
ing fossils were fband : Spirifer cameraim, Afkyria subtihta, .%nf» tlasma 
hemiplimta, Producius semireticulatm. These rocks prevaU all over the 
county, so that the geologj- is very simple, the Upper Coal measures 
only being revealed. 

Teeumseh is the county seat of Johnson County, a small town located 
on the elevated prairie near Nemaha Eiver. 

From Teeumseh to the source of the Nemaha, about forty-five miles, 
I did not discover a single exposrj^ of rock, and I could not ascertain 
that any had ever been observed by the settlers. We must conclude, 
therefore, that building materials in the shape of rock are not well dis- 
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tributed over the country ; indeed, I do not know of any one in which 
1 observed loss, 

From the sources of the Nemaha we passed over to those of Salt 
Creek. This coanty is very beaatifiil and productive. As a compen- 
sation for the abeencR of rocky layers the slopea are geutle and the 
creeks and ravines are grassed to the water's edge. I was told that a 
few building- stone were obtained on one of the little branches of the 
Nemaha. On Salt Creek,*most outcroppinga were seen down to the forks. 
The best quarries of hmestone are on the farm of Mr. S. B. Mills. The 
west fork has very little stone on it except for about a mile above the 
junction. It is hardly necessary to give the succession of the beds. 
There are alternations of clay and limestone, and the limestones appear 
to belong to the transition or Permo-Carboniferous series. 'The fossils 
occur somewhat rarely, as ProdKCtm semireticulatus, P. prattenicm^ls, P. 
pwwtatuH, P. costatus, Betzia puiictuUfera, Fmulina CffUndrica, Fenestella 
ShumarAi. These limestones are exposed over an areaof not more than 
five miles square. Their entire thickness oannot be more than from 15 
to 20 feet, arranged in layers from six inches to two feet thlck.^ 

In i^stracting the rocks from the quarry the fracture is so regular, 
breaking into massive square or oblong blocks, and the texture so fine, 
compact, and of light cream-color, that they are highly esteemed by 
builders, and make beautiful as well as durable houses. There are quite 
a number of large dwelling-houses made of this stone in the vicinity. 
It works quite easily. The Unest springs of water in this country issue 
ftora this rock. 

There are five or six of these quarries opened at this time, but the 
principal one occurs on the fiirm of Mr. S. B. Mills. 

These fine quarries must become of great value to this country, for 
they yield the only good building material for tiiirty to fifty milesnorth, 
south, and west, and from ten to twenty miles east of the place. 

The rusty, rather soft, friable sandstones of the Dakota Group are 
used, to some extent, for dwelling-houses. It presents an exceedingly 
somber and unpleasant appearance to the eye, and possessesno elements 
of durability. It can be relied on only in the absence of other building 
material. About twelve miles below tiiese quarries, near the salt basins, 
Lincoln, the capital of the State, is located. Pretty good water is ob- 
tained here by digging, but there is a liability even then to strike brack- 
ish water, on account of the proximity to the salt lands. 

From a point five miles above Lincoln to a point five miles above the 
mouth of Salt Creek, there is a scant supply of building material, of 
timber, and of fresh water ; so that it can be seen at a glance that this 
valley is not as desirable as many other portions of the State. 

Near Miss Warner's, about ten miles above Lincoln, a well was dug 
on the high hills, bordering the valley, to the depth of 60 feet, without 
striking rock. At Yankee Hill, two miles above Lincoln, a well was 
dug 60 feet, without reaching the basis rocks. These facts show the 
great thickness of the superficial alluvial deposits of this region, and 
also the skeleton form of the surface prior to the deposition of these 
deposits. I shall treat more fully on this subject at a future time. 

The sandstones of the Dakota Group are quite largely developed in 
this region, and exhibit their usual variability of texture and color. 
The prevailing color is a deep drab rusty-brown, sometimes yfellow, or 
nearly white. Some layers contain many impressions of dicotyledonous 
leaves. I was unable to find as large and perfect impressioiis as I have 
collected at many other localities. 
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So f;ir as the surface of tbe conntiy is concerued, in Lancaster 
Coimty it may be i-egai-ded as remarkable for its beauty. It is always 
gently Milling, well drained, and from elevations the \iews are very 
fine, forming most excellent building sites. When the soil is not infln- 
enced by salt springs, it is equal to any in the State, but in an agricul- 
tura] point of view there is no doubt that Salt Oreek, with the nnmer- 
ous salt springs that issue forth near it, is a disadvantage to the valley. 
That portion about two miles above Lancaster does not seem affected by 
the salt. The farm of Mr. S. B. Mills, of over 1,000 acres, about ten 
miles above the county seat, is one of the most fertile and valuable 
in the State. Although the salt springs in this connty may eventually 
be of some value to the State in the production of salt, yet I am con- 
vinced that if there was not a salt spring of any kind in the county, 
tbe difference in the value of the lands for agricultural and grazing 
purposes would much more than balance all income that will ever arise 
from the salt springs. In that case Salt Creek, instead of being 
almost useless, or rather an impediment, would be a fine fresh-water 
stream, making it one of the finest stock counties in the State. 

The surface of the uplands lies very beautifully, is very attractiv-e to the 
eye, b'lt there is scarcely any timber in the county. The soil iS excel- 
lent, and forest trees may be planted with success whenever settlers 
choose to do so, though very little has been done as yet. 

The fact that tbe capital of tbe State is located in this county gives 
to it additional importance, and it also l>ecomes a matter of no small 
interest to determine the true value of the salt springs that occur in this 
vicinity. The basins and scattering springs occupy a large area several 
miles in extent, butthemainbasinislocatednear the town of Lancaster. 
These basins are depressions in the surface nearly destitute of vegeta- 
tion, and the white incrustations of salt give the surface the appearance 
in the distance of a sheet of water. The (Ireat Basin, as it is called, is 
situated about one mile from Lancaster, township 10, range 6, section 
22, and covers an area of about 400 acres. The brine issues from a large 
number of places all over the surface, but in small quantities. All the 
salt water that comes to tbe surface from this basin unites in one stream, 
and we estimated tbe entire amount of water that flowed from this basin 
at ii^m six to eight gallons per minute. The second salt basin lies 
between Oak and Salt Creeks, and covers an area of 200 acres. Third 
basin is on Little Salt Oreek, caUed Kenosha Basin, and covers 200 acres. 
Numerous small basins occur on Middle Oreek, which occupy in all about 
'600 acres. Between Middle and Salt Oreeks are several small basins, 
covering 40 or 50 acres. From the surface of all these basins more or 
less springs ooze out. In lormer years great quantities of salt have been 
taken from the surface and carried away. During the war as many as 
elsty families at a time have been located about these basins, employed 
iu securing the salt. 

Besides the numerous basins above mentioned, Salt Creek, Hayes's 
Branch, Middle Oreek, Oak and Little Salt Creeks, have each a dozen 
springs coming out near the water's edge. One spring on Salt Oreek 
issues from a sand rock, and gushes forth with a stream as large as a 
man's arm, at the rate of ibur gallons a minute. This is the largest 
spring known in the State. The geological formations in the vicinity are 
of the Upper Carboniferous and Lower Cretaceous age. The salt springs 
undoubtedly come up from a great depth, probablj' from the Upper Car- 
boniferous rocks, and are the same in their history and character as those 
in Kansas. Two methods have been used to some extent in this region 
in preparing the salt — boiiing and solar evaporation. The only method 
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■which can be employed profitably in this country, where fuel is so scarce, 
is solar avaporation, aud this can be carried on more efltectually than iu 
any State east of Webrasta. The unnsnal dryness of the atmosphere, 
the comparatively few moist or cloudy days, the fine wind which is ever 
blowing, will render evaporation easy. The sorfece indications do not 
lead me to believe that Nebraska will ever be a noted salt region. It 
seems tome that if all the brine that issues from all the basins and isolated 
springs were united in one they would not furnish more than brine 
enough to keep one good com])any employed. 

What the result of boriug will be can be determined only by actual 
ftsperiraent. Some large springs may yet be found in that way, buti 
saw no brine that was mncli stronger than ocean water. The rains have 
been so frequent this spring that it is much dOnted with rain-water. The 
Nebrasta Salt Company made, from July to November, 1866, 60,000 
pounds of salt. Another company, at work at the same time, made 
abont the same amount. Good working days 6,000 pounds have been 
made in a day. The kettles nsed for boiling are very rude steam boilers 
split into two parts. In a vat 12 by 24 feet average evaporation was 
125 to 130 pounds per day. An extra day was 250 pounds. I think it 
not improbable that a company with a large capital, and employing all 
the improved methods of maiiulacturing the salt, would succeed. The 
salt is said to be good, though not as strong as the common salt of 
commerce. 

Passing down Salt Creek toward its mouth, we see on every side a 
gentle undnlating region covered with a fine growth of grass, with all 
the indications of a soil fertile and productive. There is but little tim- 
ber in the valley of Salt Creek and its vicinity ; very little in Lancaster 
County ; and this dehciency should be remedied at once by the planting 
of trees. There is no good reason why every quarter-section in the 
country should not have a proper amount of wood-land in a few years. 
There are no indications of the Carboniferous limestones until we reach 
a point near Dean's Mill, and then the river on the east side exposes a 
considerable thickness of them, with numerous fossils. On the west* 
side of Salt Creek the limestones do not appear, and this point may be 
considered the western limit on the south side of the Platte. About a 
mile above Ashland there is a quarry ^f the rusty sandstone, which is 
much used for buUding purposes. Houses are not built of them gen- 
erally, but walls or Ibrtiflcations are sometimes made of them. These 
red sandstone quarries are quite abundant along the road from Ashland 
to Plattsmouth, but they thin out on the summits of the hills about ten 
miles before reaching the latter place. 

We do not see the Cretaceous sandstones in actual contact with the 
Carboniferous hmestones, even along Salt Creek or along the Platte on 
the south side, but this is due, undoiibtedly, to the beds of line sand 
and clay that intervene, forming slopes. About fifteen miles east of 
Ashland a bed of fine, white, indurated sandy clay, with red streaksall 
through it, upon which the red sandstone rest. This bed is 20 or 30 feet 
in thickness, and can be made very useful for economical purjioses. 

At Ashland, near Dean's Mill, there is a pretty good thickness of 
limestone with irregular cleavage, 20 to 30 feet in thickness, extending 
down to the water's edge, and tbrming a rock bottom or ford. Above 
this is a ^ope of clay, probably, and then 18 inches of hard, yellow lime- 
stone, which is also quarried out. From thence to the summit of the 
hills the sl6pe is 150 to 200 feet, covered with a heavy deposit of yellow 
marl ; and If the basis rocks crop out at all, they are red sand! ' 
From the lower bed at Dean's Mill I collected a large number of f< 
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FroAuotus semiretieulatus, P. prattmitanus, P. punctatus, P. costatus, P. 
wabasheTtsis, Athyrts sttbtUita, MeeJcelta stnato-costata, Sffntrilasma hmni- 
pUcata, Setzia punetulifera, Spirifer Uneatus, S. planooonvexus, 8. Icen- 
tuckemis, Memipromtes crassns, Chonetes granuUfera, Fusnlina cylindrica, 
Allorisma, Pinna peracuta, Sektzodm wlieeleri, Myalina svbguadraia, 8caph- 
ikocinis, hemispJiwricttS, Fenestella, Lophophyllum, &e. 

The above list of fossils will show at once that the limestones here, 
even up to the apposition of the Cretaceous beds, are Upper Coal- 
measure, and that the transition and Permian, if they were ever deposited 
here, have been swept away. 

AboQt five miles east of Ashland the succession of the beds is thus 
shown : 
7. Sandstone, cropping out from the summits of the hills of Cretaceous 

age. 
6. Slope, probably fine sand and clay. 
5. y^Iowish magnesian limestone, gradually passing down into harder 

broken layers, 10 to 20 feet thick, in layers 6 inches to 4 feet. The 

upper part is mostly made up of comminuted organic remains. I 

detected Meekelto, striato-costata, Athyris subtilita, Fwsulina cylindriea. 
i. Slope, 20 feet. 
3. IJayers of whitish lim^estoue, very hard and good for lime, and for 

building purposes, 4 to 6 feet; Fusuiiita, Athyria, Arclieoddaris, 

MeekeUa, crinoid stems and corals. 
2. Slope 150 feet above the Platte ; about 100 feet thick at this point. 
1. A heavy ledge of rather brittle limestone full of Prodttcttts, Spiriferj 

Athyrts, Chonetes, FttsuUna, crinoid stems, &c., 1 to 15 feet thick. 

Bed 5 of the above section furnishes very excellent building- stone, 
which has beeu used in the fine dwelling of Mr. Deau and some others. 
It is very tenacious but soft^ easily cut with a knife, can be smoothed 
with a common jack-plane, so that it makes excelleut caps aud sills. 
One special virtue in this rock for building is that it never sweats, that 
is, moisture never accumulates in the walls. So that a house built of 
it is di7er even than one of wood. Ashland is the county seat of 
Saunders County, and is very favorably located for a flourishing village. 
It is surrounded bj' a fertile and, productive country, aud the water of 
Salt Creek has become so freshened by the time it reaches this point 
that cattle are not affected by it, but rather prefer it. All kinds of 
building material are abundant everywhere, aad wood in moderate 
quantities. Farther westward the exposures of the basis rocks are very 
rare ; occasionally a little stream will cut down into them. On SkuU 
Creek the gray arenaceous shaly marls of Ho. 3 appesir near the bed of 
the creek. The upi)er part of the bed is about one foot, of yellow or 
whitish-yellow limestone ; over it is a considerable thickness of coarse, 
loose sand, much of it worn down from the Cretaceous sandstones of Ho. 
1. In the manufacture of artificial building material this might be made 
very useful. A little higher up on this creek I found a man diggiug for 
coal. A layer of shale, which possibly represeiits No. 2, deceived hiui 
into the belief that coal must exist uear. He passed through a bed of 
chalky marl with abundant specimens oS Inoceramiis problematicus, then 
a mai'l that disintegrates so rapidly on exposure. Along the Platte 
Biver, on the south side, about fifteen miles below the mouth of Loop 
Fork, there is a cut bank which exposes the following beds, which be- 
long to the post-Tertiary, but which I regard as older than tlie yellow 
marl: 
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2, Three feet soil; Ifoot yellow marl with pebbles; 10 feet sand, gravel, 

and roanded granite boulders. 
1. Black ash-colored plastic clay, 25 feet- 
There is a line of separation between beds 1 and 3, that seems to indi- 
cate a break or Interval of time ; at any rate the materials change most 
abrnptly. The clay bed below has much the appearance of the diirk 
Cretaceous clays, but is full of small, water- worn pebbles, with now imd 
then a rock of considerable size. I am inclined to the opinion that this 
clay will be made very useful for many purposes, but more especiall.-.- for 
the manufacture ®f pottery. The geology of Nebraska, south o1 the 
I?latte River, may be summed up as follows : The first two tiers of c luu- 
ties are underlaid by Carbonifei'ous and Permian rocks ; overlapping t Uese 
in the third tier west, are the Cretaceous sandstones of No, 1, theu ITo. 2 
and ifo. 3, and possibly Nos. 4 and 5, but it is probable that the hitter 
beds are not seen ; but about thirty miles above the entrance of the Loup 
Fork the Cretaceous belt is overlapped in turn by Tertiary beds, and 
then continue uninterruptedly to the western limite of the State, - We 
have, therefore, but these three portions tJiat can be colored on the map. 
The simplicity of the geological structure of Nebraska south of the Platte 
can be seen at a glance, and I have perhaps devot«d in this report all 
the att-^ntion to it which it deserves. The superficial deposits of that 
region are more difficult to study and require more attention than I was 
able to give them. They will be treated of more fully in the account of 
the geology of Nebraska north of the Platte. 



CHAPTER VI. 
GEOLOGY OF NEBRASKA NORTH OF THE PLATTE. 

With the exception of a small portion of Douglas and Sarpy Counties, 
bordering on the Missouri and Platte Rivers, the whole State of Nebraska 
north of the Platte River is underlaid with rocks belonging to two geolog- 
ical eras, Cretaceous and Tertiary. 

The Cretaceous rocks make their appearance in their eastward exten- 
sion in rather thin beds, capping the summits of the hills, and only the 
more compact layers, resisting the eroding effects of water or afimos- 
pheric agencies, remain to indicate its boundaries and extent. I am 
inclined to the belief that the nisty sandstones of the Dakota Greup 
once extended iu fuU force directly across the Missouri into Iowa, and 
that the sandstones recently discovered by Dr. White on the Nishna- 
botna River form a portion of the series, disconnected only by the wear- 
ing away of the intervening rooks. There is no doubt that a great por- 
tion of northwestern Iowa is underlaid by rocks of the DaliOta Group. 

The green color on the geological map of Nebraska connected with 
this report ■will show the eastern boundaries of this group with accu- 
racy. The Carboniferous limestones soon begin to disappear north of 
the Papillion River. 

At Sarpy's old trading post, near Eellevue Landing, some thin layers 
of rock occur in the hUls, and a thin seam of coal has been found, and 
at low water two or three layers of rock are revealed, which can be made 
usefiil for building purposes. 

At Omaha five to ten feet of limestones are revealed near the water's 
edge. The rock is quanied to considerable extent; but from the fact 
that Omaha is almost entirely supplied with recks and lime for building 
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purposes from the Platte, we may infer that the quarries at Omaha are 
not extensive. The cost of stripping the vast thickness of superincum- 
bent Drift and Loess at Omaha must render the working of this quarry 
verj' expensive. 

The next exposure is at Florence, where the limestones are seen only 
at low water. 

The last exhibition is at Eockport, near De Soto, where at very low 
water the limestones are seen at the edge of the river, but at neither of 
the localities above named are there quarries of any special value. 

Along the Missouri bluffs there is no exposure of the underlying rocks 
again until we reach Tekafna, Burt County. Here the nuclei of all the 
bills are sandstones and clays of the Dakota Group. From Florence to 
Tekama the bluffs or hills bordering on the Missouri are very rugged 
and high, but are composed entirely of Drift gravel at the bottom, and 
a great thickness of yellow marl at the top ; indeed, this yellow marl or 
Loess is not unirequently 50 to 100 feet in thickness. It is so soft and 
yielding in its nature that the little temporary streams flowing down the 
hlaSs wear out immense gorges 100 to 150 feef in depth. The sides of 
these hills along the Missouri bottom, on the Iowa as well as Nebraska 
side, aie often very deep, with angles of descent of 30° to iO^, and I have 
seen vegetation clinging quite thickly to their sides, when the'descent 
was 500 to 550^ although the great geographer, Ritter, says that the 
grade at which it is possible tor earth to cling is 45° At Tekama are 
some exposures of the sandstones of the Dakota Group, but mostly so 
soft and iriable as to be of little value as building materiaL 

In the absence of all other rocks the inhabitants quarry out the harder 
portions and use them. Underneath the sandstones are the usual varie- 
gated clays and sands, red, white, gray, and drab, with nodules of the 
snlphm'et of iron. In the sandstones above, there is quite a variety in 
the texture of the rock. Sometimes there are thin intercalations of 
clay; then little pockets, as it were, of, clay inclosed in a thin shell of 
iron; then the thin layers are oblique, as if the waters in which the 
sands were deposited were in currents, or in a disturbed condition. 
Indeed, it would hardly be possible to describe all the varied conditions 
which this rock presents. Between Tekama and Decatur, a distance of 
about sixteen miles, there are frequent exposures of the sandstones and 
clays, but none worthy of special notice until we reach the vicinity of 
the Jittle town of Decatur, near the border of the Omaha reserve. 
Here some harder layers of roek are exposed, which are used for the 
foundations of buildings and other economical purposes. There is one 
layer of quartzite. 

The range of hills, all the way from Tekama to Decatur, is well 
grassed over, and very abruptly steep. Numerous springs of the purest 
water flow from these hills at all elevations. One of them is quite re- 
markable, and is known as the Golden Spring, from which quite a 
stream flows through the coarse sand. The time must come, in the fu- 
ture, when this will become a popular watering-place for the West. 
Above Decatur th& Missouri cuts the blufis so as to show a mmal es- 
carpment as follows : ' 

2. Massive yellow marl; no lines of stratification visible; immense 
masses slidden dowU; several yards having fallen in, 40 to 50 feet. 

1. Variegeted clays, with a soft, fine grit ; there is a dark seam in it 
filled with bits of coaly matter. 
These clays vary from a purplish hue to a dark drab ; 100 to 200 feet 

exposed here. A little farther up the river the soft yellow sandstone 
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appears above the clays in regular order. , There are great quantities of 
iron oro^,a kind- of limonite, scattered all along the river in large flat or 
irregular masses, also some nodules or coneretiona. Another section, 
near the last, shows the following succession of beds : 
4. Yellow marl, with small calcareous nodules ; no stratification ; 10 to 
20 feet. 

3. Tellow and gray indurated clays ; 8 to 15 feet. 

2. Soft, yellow, rusty sandstone, massive, with very little sign of strati- 
fication ; 50 feet. 

1. Variegated clays ; 60 to 60 feet. 

The rusty-yellow color prevails everywhere, arising from the osyda- 
tion of the iron. This gives complexion to everything in this forma- 
tion. These difierent sandstones extend from a point near Florence, 
where .they cap the hills above the mouth of Iowa Creek over one hun- 
dred miles. The fossil plants in the bills near Decaturj and at the 
Blackbird Mission, are very numerous; about fifty or sixty species 
have already been collected at these localities. The sandstone is quar- 
ried out and used for cellar waUs, and for other purposes where stone 
is needed. It is useful, inasmuch as' all other rocks are absent. Sand 
for making the patent concrete is exceedingly abundant, Hear Tekania 
and Decatur there are thin seams of iron ore, which, when broken with 
a hammer, give forth a sound much like that from old pot-metal. It is 
really pretty good iron ore, but silicious and impure ; and eveu if this 
ore were of the best quality, and in great abundance, there is no fuel in 
the country to render it of any value. 

At the Blackbird Mission, on the Missouri, eight miles above Deca- 
tur, the bluffs of sandstone are quite conspicuous, and often present 
very high mural fronts, upon which the Indians have carved many rude 
pictures, doubtless portions of their hieroglyphical history. At this lo- 
cality are quite numerous layers, from 1 to 4 feet thick, of a very com- 
pact, massive quartzite, the hardest and most durable rock in the State. 
It has the appearance of a metamorphic irock, so very hard and close- 
grained is it. The harder portions have been quarried out and used for 
the coi^truction of a very large three-story building for the mission 
school. 

As the construction of several railroad bridges across the Missouri 
are contemplated, no rock in the State would be so unyielding and du- 
rable for abutments as this, providing enough of it can be found. It 
seems to assume a concretionary form in the sandstone, and is of very 
uncertaiu thickness and extent. About two miles above the mission, 
the hills are cut by the river so as to reveal vertical bluffs, the rocks of 
which, ia the distance, have a yellowish-white appearance, and from 
this fact are usually called chalk bluffe. The sandstone is massive, al- 
most without stratification, and very friable and soft. 

4. Yellow marl, recent, 10 to 50 feet. 

3. Eight inches of earthy lignite, resting upon 13 inches of yellowish- 
drab arenaceous clay, underlaid by 8 inches impure lignite. 

2. Massive yellow sandstone, with some thin intercalations of clay, soft 
and friable, readily yielding to the erosive effects of water, 60 to 80 
feet thick. 

1. Yellow, plastic, unctuous clay, toward the top becoming a grayish- 
blue ; contains iftat argillaceous concretions, 2 feet. 
This is perhaps the finest and largest exposure of the rocks of this 
group along the river. The mural exposures of soft sandstone present 
good surfaces for the Indian to make .use of to write his rude his- 
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tory, and on the elialk bluffs there are many of these hieroglyphics 
ill positions totally inaccessible to the Indians at the present time. 
None of them now living know anything about them, and it is supposed 
that they must be very ancient, and that since they were made great 
changes must have been wrought in these bluffs by the waters of the 
Missouri. These markings are at least 50 feet above the water, and 
50 feet or more below the summit of the bluff', so that they must have 
been made before the lower portion of the bluff was washed away by 
the Missouri, It seems strange that none of these hieroglyphical writ- 
ings, which occur qnite often on the chalk rocks of the Niobrara Group 
higher np the Missouri, are known to any Indians now living. Manuel's 
Creek is called in the Dakota language, the creek where the dead have 
worked, oa account of the markings on the rocks. 

The above illustration conveys an idea of the sandstones of the 
Dakota Group, as they front the Missotiri, and shows the wearing away 
of the material of the rock underneath dui'ing high water. This 
erosion is continued for a series of years, until the guperiucumbent 
rocks fall down and are washed away by the river. Near the mouth 
of Omaha Creek are some very high vertical bluffs of sandstone, 
from which some rock has been taken for building purposes. It 
is nsefiil, since Jio better can be found in the vicinity. For a con- 
siderable distance along the hills opposite Sioux City, beds of the gray 
quartzite are found, which are worked to considerable extent, and 
furnish a very good supply for the inhabitants. A few impj-essions of 
plants and a few fossil shells were found here. Near Sioux Oity, on the 
Iowa side of the Missouri, is a high cut bluff extending to the mouth of 
the Big Sioux Eiver. Here was formerly a large- exposure of the rocks 
of the Dakota Group, and these rocks exhibited well their variegated 
texture and composition. The color seems to differ, depending upon 
the amount of ferruginous matter in them. Only about 20 feet of the 
different layers ate exposed, and only about 5 feet hard enough for 
building purposes. This quarry has been wrought for twelve years or 
more, and at this time seerois to have given out, for very little suitable 
building stone can be found, mostly loose sandstone and clay. In former 
years I have obtained impressions of dicotyledonous leaves, as willow, 
laurel, &c., with some fossil shells of the genera Fharella, Ax-Utea, Mac- 
tra, and Gyrena, which are in part estuary and in part marine in their 
habits. 

Near the northern boundary of the Omaha reserve traces of a whitish, 
chalky limestone, almost entirely made up of the shells of a species of 
Inoceramtts, make their appearance on the high hills. This rock indi- 
cates the ftrst appearance of the Cretaceous division, No. 3, or tie Nio- 
brara group. 

In passing northward, as we conthiue up the Missouri, we And this 
formation becoming more and more conspicuous, until opposite Sioiix 
Oity it is 50 to 100 feet in thickness. It is of mncb value to this region 
of the country, on account of its qualities as a tiaterial for lime, and it 
supplies a large district with that valuable material. Omaha is largely 
supplied with lime from the region of the Platte. Between Omaha and 
the northern boundary of the Indian reservation, a distance of eighty 
miles or more, extending southward to the Platte, near Columbus, thei-e 
are five or six counties entirely destitute of limestone. This limestone 
of the Niobrara Groop becomes very valuable, therefore, and it will be 
ftt»m this upper district that the counties underlaid by sandstones of the 
Dakota Group must obtain their supply of lime. Number 2, or Fort 
Benton Group, seems to be waoting until we reach a point near the mouth 
of Iowa Creek. This is a thin bed, not over 40 teet in thickness at any 
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one point, and is uharacterized by blaclL pl^tic clay filled with beautiful 

crystallized aulphuret of iron. It is pretty well exjwsed below tlie mouth 

3f Iowa Creek, where the Missouri cuts tho bluffs, and here we see all 

the rocks in their order : 

i. Yellow marl, a recent deposit. 

3. Niobrara Group, layers of white and yellow chalky lime, passing 

down into gray marly rock, 
2. Black plastic clay, with hard layers, containing Inoceramus, a species 

of Ostrea, like 0. congesta, remains of tishes, many crystals of sulphu- 

ret of iron, selenite, &c. 
1. Dakota Group, sulphuret of iron, fragments of wood, impressions of 
leaves, willow, laurel, &c. 

Near the mouth of the Niobrara River the black shaly clays of the 
Fort Pierre Group begin to make their appearance on the hill§ over the 
Niobrara Division, so that within the limits of Nebraska proper we have 
four out of five of the important divisions of the Cretaceous rocks of 
the west. 

Near the mouth of Iowa Creek there seems to he a bed of impure 
lignite in the Fort Benton Group, or in the transition between the 
Dakota and Fort Benton Groups. This bed, which has been worked to 
a considerable extent, and the coal used by blacksmiths in this vicinity 
with some success, does not seem to be the same as that seen along the 
Indian reserve, which is undoubtedly in the sandstone of the Dakota 
Group. 

I am inclined to the opinion that this bed of lignite near Ponka City 
is a local bed, or at least restricted in its geographical extent, and is 
the result of an accumulation of drift-wood in an estuary of the Cretaceous 
sea. I am informed that it is seen over on the Elkboru Eiver, about 
thirty-five miles vvest of this point. 

Mr. Clark tells me that he dag 12 or 15 feet below this bed, and struck 
another seam of coal much better than the one cropping out. The lower 
bed must be the one in the Dakota Group. Lithologically, it is impos- 
sible to draw alineof demarkation between these formations here. No. 
1 passes so imperceptibly into No. 2, and No. 2 into No. 3, that there is 
no break, and yet their principal characteristics are very distinct. The 
first is a SMi^tone; second, a black, plastic clay; third, a chalky lime- 
stone; and yet I cannot tell the exact point where one commences and 
the other ends. 

The impressions of leaves have ceased to appear before the close of 
the Dakota Group. The sandstones of the Dakota Group occupy the 
whole country along the Platte from the month of the Elkhorn to a 
point some twenty miles beyond the entrance of the Loup Fork. 

The intermediate counties between the Missouri and Platte have very 
few exposures of rock of any kind, so that quarries in this region, even 
though the rock is of inferior quality, are much prized. We have, tlieie. 
fore, within the Umits of the State of Nebraska north of the PJatte, 
the Carboniferous rocks underlying two counties — Sarpy and Douglas ; 
then come the Cretaceous rocks, especially No. 1, overlapping the Car- 
boniferous. These beds continue ^ong the Missouri to the northern 
hmit of the State. They extend in a southeastern direction beyond the 
south line of the State into Kansas, underlying a belt of country from 
fifty to two hundred miles in width. About the sources of the Loup 
Fork, and about thirty miles west oliiOolumbus, the Tertiary beds begin 
to make their appearance, and then extend to the extreme western limits 
of the Stat*. Even along the Platte, betore reaching Columbus, their 
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influence is felt to considerable extent, for the soil of the bottoms is 
quite sandy, and iu some places too much so to be productive. The 
area drained by the Elkhorn and its braoches cannot be much less than 
from two thousand to four thousand square miles, and yet over this 
large surface there are but few outcroppings of rocks of any kind. We 
know that the Cretaceous beds underlie nearly or quite all of it, and 
yet they seem to have yielded so readily' to atmospheric influences that 
the surface is very gently undulating, the slopes along the streams being 
grassed over down to the water's edge. Along Elkhorn or Logan's 
Creek there is a bottom of greater or less width on either side, so that 
the basis rocks are concealed along the banks by a moderate thickness 
of superflcial marl, a great part of which is composed of the disintegrated 
materials of the Cretaceous or Tertiary rocks. Over all this region there 
is very little timber, but the clays for making artifleial building ma- 
terials are without limit. The soil is wonderfully fertile, the water very 
pure, climate healthy, so that we cannot but believe that all this district 
will eventually take the highest position as an agricaltural and grazing 
region. West of latitude 99° the Tertiary beds prevail to the exclUsioQ 
of all otheraj the soil is less fertile, water and wood is less abundant, 
and yet the surface is covered with a thick growth of grass and' other 
herbaceous vegetation. Although this portion of Nebraska cannot he 
cultivated successfully at this time, yet the climate is so healthy and 
the water so pure, the grass so abundant and nutritious, that it seems 
to me it will become iu the future an excellent grazing region. The 
character of the surface, and the shortness, as well as the nutritious 
character, of the grass, would seem to adapt it especially for the raisiog 
of sheep, and immense herds of them might be raised by a pastoral ' 
people. The Union Pacific Bailroad will transport all the products of 
this vast region to market, and I am convinced that even the sand-hills 
will yet become a fine pasture ground for herds of sheep, cattle, and 
horses, and thus every part of the State may be settled and made pro- 
ductive, 



CHAPTER Vril. 

THE C0AI.-FIELB8 OP COLORADO. 

1 have endeavored in this chapter to take as complete a view of the 
Lignite formations of the West as the -facts will admit, first confining 
my observatioijs to the country west of the Mississippi, and then em- 
deavoring to trace them beyond those limits. If the lignites of the West 
prove of economical importance, as we believe they will, they will be of 
inestimable value to all parts of the West, but to no portion more than 
to the State of Nebraska, and the time is now fast approaching when 
their true value will be determined. It is on this account that I give 
them so much attention in this report. 

Although our knowledge of the Lignite formations of the West is not 
very extensive at this time, yet the discovery of them is by no means a 
new one, tor they have been referred to in most books of travel since 
1800. Lewis and Clark saw beds of " stone-coal" all along the Missouri. 
Wyeth says that the banks of the Yellowstone, below the mouth of the 
Big Horn, are in many places precipitous, with strata of " bituminous 
coal," and Captain Bonne viUe saw *i anthracite coal" on Powder Eiver. 
We now know that all these coal-beds are of Tertiary age, and cover a 
vast area bordering on the Missouri Biver. In 1842 Colonel Fremont 
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observed the lignite beds on some of the tributaries of the Colnmbia, 
and Green Elver, a branch of the Colorado. This is undonbtedly a 
western extension of a portion of the formations described on the Med- 
icine Bow Eiver. Near longitude 122° and latitude 45° 30', Colonel 
Fremont discovered a stratum. (Fremont, page 192.) On Muddy Eiver, 
in longitude llio, and latitude 41° 30', he found a moat interesting local- 
ity, with several beds of coal and clay, and in one bed of indurated 
clay was a great abundance of vegetable remains. The stratum con- 
taining the plants was about 20 feet thick, and above it were beds ot 
coal^ each 15 inches thick; below are three beds of coal, separated by 
layers of day. Captain Stansbury, in his report of an expedition to 
Great Salt Lake, frequently notices the existence of coal in numerous 
localities. On a fork of Bitter Creek he saw a stratum 10 feet thick, 
exposed for 100 yards. During the whole day's travel coal was exposed 
in every favorable locality. The dip of the beds was northeasterly 5° 
to 10°. All alopg the Muddy it also outcrops, even to the summit, where 
the waters flo w each side into the Pacific and Atlantic On Eattlesnake 
Creek were indications of coal, also on Sulphur Creek, of so good qual- 
ity that he calls it stone-coal. In his report he Sitya : " Specimens of it, 
although much weathered, burned in a camp-fire with a clear, bright 
flame. It is bright black ; but when cut with a knife, appears dark 
brown ; and when weathered, light brown. It is superior brown coal," 
Mr. Henry Engelmann, in General Simpson's report, 1859, observed the 
Utah and Western Colorado coal beds in numerous localities. He regards 
the coal strata at Fort Bridger and beyond of Cretaceous age. On 
Sulphur Creek he found extensive coal beds with fossils, identical 
with Professor Hall's Turbo paludituE formis, from Muddy Creek. Cap- 
tain Gunnison noticed coal-beds near the junction of Grand and Blue 
Elvers, in the Green Kiver Valley ; also on the eastern slope of the 
Wasatch Mountains, near the head-waters of Sevier Eiver; also in the 
upper portion of the San Pete Valley, a stream which has its source in 
the eastern slope of the Wasatch range. This coal was used by the 
blacksmiOis at Camp Floyd, and regarded by them as a superior " bitu- 
minous coal." Engelmann found the lignite all along Weber Creek, from 
Echo Canon to Kamas Prairie. As this last locality is apparently in 
the midst of the mountains, Mr. E. speaks of the great tilting up of the 
beds. He also found fossils on Sulphur Creek that appear to be iden- 
tical with those discovered by Colonel Fremont on Snake Eiver, longi- 
tude 115°, latitude 43°, overlying a sandstone which contains in the 
greatest abundance an ostrea (O. congesta, probably) and Inoceramus, 
(1. Crispii.) ]ie sandstone was white, rather soft and flne-^ined, 
and undonbtedly represents No. 3, or the Niobrara Group of Cretaceous 
rocks.. At the forks of Sulphur Creek the whitish sandstone occurs 
again, with Ostrea. Near the ci-ossing of Sulphur Creek is a spring of 
petroleum, which has beeu referred to by several former travelers. Shal- 
low depressions in the giound near the spring are filled with water, and 
rising on the surface is the oil or tar. The Mormons and other emi- 
grants employ it as a liniment tor wounds, and as a lubricator for their 
wagons. On exposure to the air it is changed from a green color to a 
dark brown, and it has an aromatic taste. This tar hardens as it flows 
from the ground, and becomes mixed with the soil around the sides of 
the spring. In 1860 I noticed the same phenomena in several places 
along'the eastern side of the Sweetwater Mountains, and 1 was informed 
of the occurrence of these springs in many other localities. On Weber 
Eiver, above the mouth of White Clay Creek, the Ostrea was found in 
several places in the white sandstones. Some specimens of coal have 
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been found in Round Prairie, on the Timpanagos, and the little stream 
near this point has been called on that account Coal Creek. 

Colonel Emory, as far back as 1848, speaks of the occurrence of coal 
between Benf s Fort, on the Arkansas River, and Santa F^, to the north 
and south of Raton Pass. A few specimens of dicotyledonous leaves 
were obtained, which indicate that the age of the rocks in which the 
lignite is found is Tertiary. I ha.v6 thus far noticed the existenceof this 
coal over districts which are about to be rendered more valuable by the 
construction of the two Pacific railroads, covering an area between the 
iHth and 38th degrees of latitude. I shall refer again in another por- 
tion of this chapter t« the geographical extension of these beds beyond 
these limits. 

After having examined with some degree of care most of the settled 
portions of the State, I regarded it as my duty to pass beyond its limits 
into the neighboring Territories in the vicinity of the liocky Mountains 
to ascertain the quantity, as well as quality, of the hgnite which waa 
reported to exist there. The construction of the Union Pacific Rail- 
roads has created a new demand for mineral fuel all over this portion of 
the West, and if these great deposits can be made available, their value 
in the future development of the West can uot be overestimated. By 
the kindness of the managers of the railroads I received free passes tbr 
myself aud party, and thus was enabled, with comparatively little ex- 
pense, to go beyond the first range of mountains, into the Laramie 
Plains, and returning by way of the overland stage route to South Boulder 
Creek, thence northward to Cheyenne City, along the base of the mount- 
ains. Along the line of the Union Pacific Railroad the limestones of 
the Upper Coal-Measures extend from Omaha to the north of the Elk- 
horn River, a distance of about thirty miles. Before reaching this point 
westward, however, the rusty, reddish sandstones of the Dakota Group 
are seen on the summits of the hills, gradually increasing in thickness 
and importance, until at the mouth of the Elkhom, and for some dis- 
tance up that stream, it forms moderately high, bluff banks. The rail- 
road then descends into the Platte bottom, which is very wide, and the 
yielding nature of this formation, as well as the other divisions of the 
Cretaceous, causes the gentle slopes and the almost entire concealment 
of all the underlying rocks. From the mouth of the Elkliorn River to 
a i>oint at least one hundred mUes west on the Platte and Loup Fork, 
indications of the white chalky limestones of the Niobrara Group are 
seen, with the ever present Ltoceramm, but there are no prominent ex- 
posures, and this rock, altbough excelleut for limestone, is uot tbund in 
suificient quantities to be of much economical value. In l857Iobserved 
an exposure of soft, rusty sandstone at the mouth of Louji Fork, which 
belonged undoubtedly to the Dakota Group, but this year I was unable 
to find the locality again. It is sivfe tdsay that the Cretaceous beds ex- 
tend up as far as the mouth of Calamus Creek, but all the underlying 
rocks in this region seem to be concealed Irom view by a thick deposit 
of yellow, sandy marl. The Tertiary beds commence overlying the Cre- 
taceous rocks near the south portion of the Pawnee reservation. The 
exact position and age of these beds, as they first appear, I cannot teU, 
but they must be Upper Pliocene, or perhaps, indeed, of the age of tbe 
yellow marl or Loess. Near latitude 9S° some small bones were found, 
which Indicate the true Pliocene, and from there to the foot of the moun- 
tains the unmistakable Pliocene Tertiary beds prevail. So fax as any 
evidence that I have yet been able to obtain, the Upper Pliocene beds 
shade off into the Loess in such a manner that I have seen no locality 
where I could detect any break in the continuity. 
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At Cedar Bluffs the yellow arenaceous marl is 100 to 150 feet thick, 
filled with shells of i-ecent species, and this marl diminishes in qnautity 
as we proceed, until the true Pliocene beds are visible. At Fort 
Kearney the Tertiary beds are quite conspicuous, forming high, rugged 
hills on either side of the Platte. The bottom of the Platte varies some- 
what in width irom five to fifteen miles, but, for the most part, is very level, 
while the hills which border it are ragged or smooth, depending on 
the character of the underlying rocks. Sometimes, for miles, they will 
present softenedj smooth outlines, clothed with grass, without a rock in 
view ; then, again, they will be cut up into ravines, and from the sides 
will project thick walls of sandstone or marl. At Julesburg the sand- 
bills form a somewhat conspicuous feature. The soil of the bottoms is 
so mixed with this floating sand that it seems hardly possible ever to 
make auy use of this region for agricultural purposes. From Columbus 
to Fort Kearney there is little or no hard rock for building purposes, 
but from Kearney to the North Platte tw o or three moderately-thick beds 
of a fine, gray, calcareous sandstone, which, though soft and porous, 
might be made useful in the absence of any other materials for building 
purposes. I'he bottoms below the junction of the North Platte are 
quite fertile, yielding from one and a half to two tons of hay to the acre. 
After passing beyond the junction of the Nortli Platte, the sterilily and 
aridity increases until the sand monopolizes most of the country. This 
sand is mixed with small, water-worn pebbles, grains of quartz, flesh- 
colored- feldspar, &c. Near Sidney Station the hills on either side of 
Pole Creek are quite high and rocky, and the rock is used by the Fnion 
Pacific Eailroad Company for the foundations of the buildings at the 
station. There are several beds of this rock, varying in texture from a 
fine-grained sandstone, with some water-worn pebbles, to a flesh-colored, 
mar^ limestone. A bed of reddish, flesh-colored, indurated, arenaceous 
clay is also conspicuous. The soil is everywhere from 1 to 2J feet thick, 
and sometimes from 6 to 8 feet thick. The summit is fonned of a bed 
of marly sandstone 10 to 20 feet in thickness, and large masses of the 
rock have been detached and fallen down the sides of the bill. The lower 
part is composed of a light yellow, indurated marL A few bones 
have been found in the rocky, as well as the more yielding beds of this 
locality, but they were not sufficiently characteristic to be determined 
specifically. But there is one interesting feature of this region which 
is worthj' of notice. Through all these rocks there is more or less sil^ 
in various forms. It sometimes assumes the purer forms of chalcedony, 
and is found in great abundance, forming specimens of considerable 
beauty. The Indians, in ancient times, would gather this flinty rock 
into certain localities, and there manufacture their flint arrow-heads, 
knives, chisels, &c. Around Pine Bluffs is an abundance of these 
chipped flints, with broken arrow-heads, &c. These more recent Ter- 
tiary beds are a portion of the great basin to which the " Bad Lauds " 
properly belong, but they do not always present those rugged features 
which are characteristic between White and Niobrara Rivers. Now 
and then there will be a small area which wiU remind one of those won- 
derfnl "lands," and the strata exposed give evidence of the age and their 
relation to the White Eiver beds. On the North Platte are several 
localities that form landmarks, as it were, which are of very great 
geological interest. Nowhere, except close to the base of the moun- 
tains, are there any dislocations of strata or any evidences of upheaval, 
and where there are auy hills, or " buttes," as they are call£^ in the 
West, shooting their summits above the surrounding country, we know 
that they are monuments of the past which show that the surface of all 
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tiie country was once on a level with the summits of those high hills at 
least, perhaps mnch higher, for we cannot tell how mnch the summits 
haye suffered erosion ; we only know that the beds arc horizontal up to 
the summit, and that there are fragments of beds which we never see else- 
where. The Court-house and Scotfs Blufis and&ther well-tnown locali- 
ties are examples. The soft, marly nature of the rock causes it to yield 
readily to atmospheric agencies,' and it is thus worn into the most fantas- 
tic forms, often giving to the scenery a wonderfully picturesque beauty. 
Hear these localities have been found numerous specimens of fossil 
turtles and teeth, and bones of extinct animals. Some of them were ot 
enormous size, and probably belonged to the huge species of Elephas 
(E. imperator), whose remains are so abundant in the Pliocene beds of 
Niobrara and' Loup Fork. It would seem, from the organic remains 
found at various localities along the North Platte, that the Miocene beds 
of White Eiver,afld the Pliocene of the Niobrara, were represented there. 

The formations along the North and South Platte will need a more 
careful study than I have been able to give them yet, before the details 
of the geology can be written with certainty. We know, however, in a 
general way, that all the rocks are of Tertiary age. The excavations 
made for the Union Pacific Eailroad, along the valley of Pole Creek to 
the foot of the first range of the mountains, always reveal the marly 
beds of the Tertiary, varying in color from a chalky white to a deep 
reddish flesh color ; but the superficial deposits attract the most atten- 
tion, because more easily seen. Low down, almost to the mouth of Pole 
Creek,- the small water- worn pebbles are seen mixed to a considerable 
depth with loose saffds and marls. These x>ebbles increase in size as 
we appreach the mountains, and all along the eastern slope are well- 
worn boulders, 3 or 4 feet in diameter, and the cuttings for the raUroad 
show that they extend down to a considerable depth. What relation 
this superficial deposit of boulders, sands, and marls bears to the Ter- 
tiary beds beneath it is difficult to determine without a more thorough 
examination ; but that it is connected with the latest period of upheaval 
of the Eocky MonntalD range there can be scarcely room to doubt. 1 
shall discuss this subject in another place. 

From Omaha to Cheyenne City, five hundred and twenty-five miles, 
the ascent is quite gradual but persistent. According to the observa- 
tions of the engineers of the Union Pacific Bailroad, which were made 
with great care, Omaha is 925 feet above the sea level, while Cheyenne 
City is 5,085 feet, averaging a little over 9 feet ascent to the mile. This 
point is regarded by the railroad company as the base of the moimtains, 
and here some of their most expensive buildings will be erected. The 
city was laid out into lots in July, 1807, and by December of the same 
year there were from 2,000 to 3,0(Kt inhabitants, with some very costly 
and substantial buildings. Such cities, springing up all along the line 
of the road, at once called into demand all the resources of the country, 
and the search for building materials, fuel, &c, has commenced in 
earnest. Although the resources immediately around Cheyenne are not 
extensive, yet at a distance of not over twenty miles into the Ijaramie 
Mountains timber is moderately abundant, while the best of building 
materials, in the shape of stone, are found on every side. E^'en around 
Cheyenne some of the marly Tertiary sandstones are found to be suffi- 
ciently hard and durable for houses, and General Stevenson is erecting 
a large warehouse of this rock. It is used to a great extent, and will 
probably be found to answer all practical purposes, though entirely 
devoid of beauty. Some of the beds of Tertiary marl are found to con- 
tain so large a percentage of lime that it is burned, and Is thought by 
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some to be of excellent quality ; bat it lias a dirty appearance and 
does not make a clean wall. Near the margins of the mountains there 
arc some of the finest beds of limestone in tlie West. The rock itself is 
nearly white, and when burned in a kiln produces a lime that is as white as 
snow, and the walls of houses prepared with it present a most cheerful, 
light appearance. There is the greatest abundance of these rocks ; these 
carboniferous limestones sometimes attain a thickness of 1,000 to 1,500 
feet. The roads up to the margins of the Laramie Mountains are excel- 
lent-, and the ascent is gradual, so that transportation is comparatively 
easy. From Cheyenne tothesummitof Laramie Mountains the distance 
is about twenty to thirty miles, and the eleratiou is 7,297 — an increase 
in the ascent in this distance or nearly 90 feet to the mile. .From Chey- 
enne to the summit of the mountains the railroad passes up a ridge 
which is quite remarkable, aud seems especially adapted to the locatiou 
of this gi'eat national road. On either side for many miles no such 
range can be fonnd, rising gradually, as it were, to the very summits, 
without any of the abrupt, rugged places which are so common every- 
where along the margins of the mountains. Usually there is a deep 
valley scooped out by glacial action all along the immediate base of the 
mountains, which would prove a serious obstacle in the building of a 
road, but here, for a belt of five to fifteen miles in width, this erosive 
action seems to have been checked for the time, leaving one of the most 
remarkable inclined planes I have ever seen along the mountain slopes. 
The basis rocks are unquestionably Tertiary, probably later Pliocene, 
but scattered all over the surface are many water-worn boulders, and 
the cuttings of the road reveal a considerable thickness of superficial 
material filled with worn rocks of every, size and variety, most of them 
evidently having their origin in the nucleus of the mountains. The 
rocks which compose the true Tertiary beds seem cbanged here. 
All the ha«xl strata are formed of an aggregation of crystals of quartz, 
feldspar, and small, water-worn pebbles, making a kind of pudding- 
stone, and interstratified are these layers of whitish and yellowish clay, 
loose sand, or marl, the whole indicating a deposition in disturbed 
waters. This deposition must have taken place here also after the 
Eocky Mountains had reached their present elevation, or nearly so, for 
these beds jut up against the inclined older formations, reposing uucon- 
formably on them. Indeed, in all the little valleys of the mountains, 
patches of these Tertiary beds may be found, sometimes resting high 
upon the margins, but in all cases nearly or quite horizontal. Farther 
north, about fifty miles above Fort Laramie, and near the Eed Buttes, I 
have seen these beds dipping at an angle of 50°, showing that they 
partook of the last period of elevation. At another locality, near the 
margin of the mountains, at least 7,000 feet above the sea, a bed of Ter- 
tiary sandstone inclined eastward from the mountains 10°. These beds 
here -are composed of materials morfe or less coarse; some layers made 
up of crystals of quartz and feldspar, with now and then arounded pebble ; 
sometimes loosely aggregated, then cemented into a firm rock; then 
coarse beds like conglomerate. These beds attain -here a great thick- 
ness, evidently not less than from 500 to 600 feet. By examining the 
bordier lines between the Pliocene Tertiary and the Eocene coal beds, 
a little farther to the southward, it. will be seen at once that they do not 
conform. This same want of exact conformabUity is seen all along the 
slope of the mountains to the South Pass. Near Oarmichael's Camp, or 
Evans Pass, the older rocks appear from beneath the Tertiary, inchning 
in regular sequence from the mountain nucleus. The Carboniferous and 
the red or Triassic beds are all that are exposed to view. Just at thislo- 
H. Ex. 19 4 
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cality all the more recent formations, as Jurassic, Cretaceous, and Eoceno 
Tertiary, are concealed by the immense deposit of recent Tertiary, yet 
all these formations are exposed in fall force within a few miles on either 
side north or south of this point. Nowhere on either side of this range 
south of Laramie Peak was I able to find any rocks below the Carbonif- 
erous limestones and nest to the metamorpjiie rocks that along the 
Wind River, Big Horn Mountains, and the Black Hills, I have hitherto 
called the Potsdam sandstone. A section along the upturned edges of 
the beds from the syenite nucleus would be as follows: 

1. Iiight-gray, compact, siliceous limestone, 2 feet. 

2. Reddish laminated sandstone, 10 feet. 

3. Light-gray, limestone-like bed, 50 feet. 

4. Pine reddish sandstone, 40 feet. 

5. Light-gray, bluish limestone, 10 feet. 

6. A reddish calcareous sandstone, 6 feet. 

7. Light-gray limestone, 30 feet. 

8. Eeddish laminated sandstone, some parts quite soft, 20 feet. 

9. Bluish limestone, 10 feet. 

10. Eeddish laminated sandstone, 10 feet. 

11. Bluish, hard limestone, 16 feet. 

12. Reddish laminated sandstone, 4 feet. 

13. Excellent white limestone, with Frodwcivs Pratteniamis, Athyris 

suhtilita, &c., 150 feet. 

The above section is given simply to show the lithologieal character of 
these Carboniferous beds, that the brick-red character is not confined to 
the supposed Triassic. The thickness stated is merely approximative. 
The whitish limestones ar^ quite persistent in their characters, but the 
other beds are variable, sometimes massive or laminated, siliceous or 
arenaceous, bluish or reddish here, &c. The dip is also vaijable from 
20^ to 45<5 southeast. Looking from the top of -the hills into the valleys 
below, we can see the white b«ls of the Tertiary jutting up against the 
older rooks, orin isolated patches high on the sides, easily detected by the 
eye far distant, by the numerous eroded surfaces. When the eyp has 
become familiar with the lithologieal characters of the different geologi- 
cal formations it is e£^y to detect them even in the distance, and as 
far as the eye can reach the rocks belonging to the great Tertiary 
basins, the Miocene and PUoceno White Eiver and Niobrara deposits, 
and the Eocene and Miocene lignite beds. The former always has a light 
color, and in almost all cases presents many eroded bare spots, which 
seem of a much lighter color in the distance, while the rocks of the 
latter basin always exhibit a brown, somber hue, each one possessing 
numerous characters which to the practiced eye are unmistakable. In 
1859 I detected, through a glass, from the base of the Black Hills, some 
isolated ridges, thirty miles distant, which appeared to be the White 
River Tertiary beds superimposed on the lignite beds. Anxious, at that 
time, to show the relations of the two great' basins to each other by 
actual contact, I rode to them and found them to be as I had conjectured, 
and thus I was enabled to solve the desired problem. Indeed, all ^e 
geological formations of the West possess certain lithologieal lineaments 
caused by the varied effects of atmospheric influences which are unmis- 
takable to the practiced eye. As I have before remarked, no unchanged 
sedimentary rocks are seen in this region between the true Carboniferous 
and the metamorphic, and, consequently, we pass directly to the nucleus 
of the Laramie range. The principal rocks are syenite, and it "presents 
almost every variety, from an exceedingly compact, coarse-grained mass, 
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almost destitute of bomblende, to a very coarse aggregate of quai-tz, 
feldspar, and hornblende, tlie large, reddish crystals of feldspar being the 
most conspicnous. Most of these metamorpido rocks contain consider- 
able iron, probably originally in the state of snlphuret, which has caused 
the separation of the crj-stals of feldspar, and there seems to be all over 
the surface of the country on the summits of this range a heavy super- 
ficial deposit which is mostly made up of small masses of feldspar. 
When this material is abundant it forms the finest of roads, which are 
very smooth. This tendency to disintegration seems to characterize all 
the metamorphic rooks of this region, and thus they are often worn into 
some wonderfully fantastic forms. These massive granite piles are not 
imcommon all along the summits of the mountain ranges, and, standing 
so clear above the general level of the country, seem more like immense 
boulders transported from some more northern region. Tet these mas- 
sive piles, whUe they do not seem t-o reveal any distinct signs of stratiti- 
cation, extend along the mountains in definite, rather narrow belts, with 
a course about northwest and southeast. The illustration given above 
shows the forms of these massive piles of rocks as they are seen in 
hundreds of localities. The evidence is quite clear that all the rocks 
which are exposed in this Laramie range are really stratified metamor- 
phic rocks in nearly or quite a vertical position. Sometimes the seams 
are of trap or greenstone, then quartz or clay slate, extending in defluite 
lines, and all parallel. The corners are still very sharp, as if time, Tfbicii 
rounds off the hardest granite, could not affect this. It forms exceed- 
ingly beautiful and picturesque scenery, and must prove an elegant aiid 
durable rock for building purposes. Some of the massive piles of syeuite 
near the sources of Dale Creek are very close-grained, and would, if pol- 
ished, be almost as handsome for building purposes or monuments as 
the Scotch syenite. Mr. 8. B. Eeed, engineer of construction. Union 
Padfle Bailroad, first called my attention to this fine syenite, and it is 
now proposed to transport this rock from the summit of the Rocky 
Mountains to Omaha to construct the piers of the bridge across the 
Missouri Biver. Again, these granite masses assume forms sometimes 
looking like a figure with its broad cap, then apparently just poised 
ready to tumble down into the ravines below, where thousands of simi- 
lar masses may be seen which have fallen at different times. 

Flowing among these hills are some of the purest streams of water 
that the mountains afford, well stocked with trout. Sometimes in the 
level, prairie-like portions of the mountains, these streams are so deep 
and the borders so boggy that it is difficult to cross them, and the dams 
of the beaver add to the difficulty ; all through the mountains aro 
thousands of beautiful valleys filled with springs and small streams, 
with a fine growth of grass ; quite large, prairie-like areas, sometimes 
nearly level, or slightly undulating, dotted oVer with monumental piles of 
granite, syenite, gneiss, or slate. Continuous ridges, rising up in the 
prairie, are not uncommon, while the eroded or disintegrated materials, 
clothed with vegetation, so conceal tbe rocks ' stjmetimes for miles 
around that the country looks like a plain. Occurring quite frequently, 
but not as common as the syenite rocks, are stratified gneiss ridges 
which extend also across the summit of the mountains in definite lines, 
lu niost eases these rocks seem to be vertical, but sometimes they ai-e 
inclined; but taken in the aggregate no dip in any particular direction 
could be obtained. 

The timber in these mountains is mostly pine and spruce, but it isby 
no means abundant. There are no dense forests just along the imme- 
diate line of railroad. The soil in these mountains is excellent and pro- 
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duces a good growth of vegetation, but it is hardly prohahle that any 
attempt will be made to cultivate land so much elevated above the sea 
level As we descend the western slope of the Laramie range into the 
plains, the briek-retl beds which are seen on the eastern margiu again 
appear, inclining westward. It is then evident at a glance that these 
beds are the counterparts of those on the of)posite side, and that prior 
to the elevation of the mouutaius tbey extended without a break, and 
in a horizontal position over the area occupied by the metamorphic 
rocka Even the moderately-thick covering of vegetation on the west- 
ern margiu, and extending far into the plains, cannot conceal the brick- 
red color of the eartli beneath. This fact gives a singular appearance to 
the scenery, and as these red beds are gypsiferous, a white efflorescence 
covers the surfaee in low wet places in the dry season of autumn. This 
white material, which is most abundant everywhere throughout the 
Plains, is eaUed alkali by travelers. These red beds seem here to rest 
directly upon a dull-red granitoid rock, which on exposure to the -atmo- 
sphere readily disintegrates, so that there is a great thickness of debris 
composed for the most part of feldspar crystals. The Oai'boniferous beds 
extend down the western slope in ridges, as if the erosive power had 
acted in grooves or channels, leaving Ejtemate valley and ridge. A sec- 
tion of one of th^e will include most of the beds visible here, and 
convey a pretty clear idea of their composition. 
ii. A compact, thin layer of arenaceous limestone, containing' a sp.ecies 

of Ortkis, forms the summit, 4 feet. 
5. Fine sandstone, easily disintegrated, with very irregular lamiiiEc; a 

rather light-red rock, 100 to 150 feet. 
4. Yellowish-white limestone, excellent quality, 2 feet. 
. Rrick-red fine sand, with spots of white sand-rock ; irregular liiniinis 



i. Brii 
of^d 



. Very hard, bluish limestone, filled with comminuted cviuoidal re- 
mains, 6 to 8 feet. 
1. Loose, brick-red material, gradually passing up into a brick-red, fine, 
compact sandstone, 100 feet. 

The brick-red beds I have been accustomed to regard as Triassic, but 
it is evident that this color is not confined to them, but is also common 
to the Carboniferous rocks. The evidence seems to point to the conclu- 
sion that in this immediate vicinity the beds are of Carboniferous age, 
and that there are none of the true gypsiferous beds occurring here, on 
either side of the range. The disintegration of beds 2 and 3 produces 
the suiierflcial red earth which covers so much of the Plains. The lower 
part of bed 1 is composed of loose, red material, with the seams of 
harder laminated rock, with one or two seams of gray, rather coarse- 
grained sandstone. The ro6k seems to be an aggregate of particles of 
quartz. This is to some extent a gypsiferous deposit, and it is not 
strange that the soil composed of the disintegrated materials of these 
beds should be alkaline. Bed 2 is a solid, massive limestone, composed 
almost entirely of fragments of crinoids, one of which was nearly per- 
fect. This bed mU be very useful for building-stone or lime. The in- 
clination of the beds, as shown by these ridges, varies from 3° to 25°. 
But what adds much to the character of the scenery is the fantastic 
shapes these sandstones present through atmospheric action. Some- 
times the ridges taper down )e a point, the sides presenting the most 
rugged appearance, while the summits project in domes, columns, &c. 
Then again there are rounded masses, looking in the distance like 
boulders, and on near approach the well-furt^wed sides can be seen. 
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Tiiia sandstone is much in use at Fort Sanders for tlie eonstmction of 
hnusps. It works easily, and seems to be durable, but someVif it inii^t 
disintegrate too readily. There are portions of it, when quarried out, 
of a light-brown color, which do not seem to have be-en- penetrated with 
the sesquioxide of iron. Ttere are also, in the different layers, hue. 
examples of waved surfaces. 

The liniestoue has been used at the fort, and found to be of the beat 
quality. 

The.Larainie Plains are surrounded with inoautaios as with a wall, 
and the scenery on a clear day is extremely tine. Along the west mar- 
gin of the first or Laramie range the hills slope gently down into the 
plains, and are apparently lost in the level beyond. It isan imi)ortant 
question to determine whether these plains can be cultivated with any 
success. That towns and cities will be springing up all along the line 
of this great national highway is already rendered certain, and much of 
the land has been taken by preemption. (Jeneral Gibbons made au 
attem'pt to raise garden vegetables iu. 1807j but he began too late iu the 
seasou. In October, beets, lettuce, turnips, cabbage, &e., were still 
growing, and from the appearance of the vines I thought there were 
some good potatoes. Irrigation is required, and another season G-enernI 
Gibbon is confident of success. Fort Sanders is the most comfortable 
military post I have seen in the West. Fine streams of water are caused 
to flow all through the grounds, so that the besff of spring water is at 
every one'* door. About eight miles from Fort Sanders is a sulphur 
spring, which may eventually become of some importance. There are 
many other large springs in the plains. On both sides of the moun- 
tains, and about them, places of resort for health and pleasure will bo 
erected at no distant day. East of the Big. Laramie Biver the Plains 
seem to be covered with the d6hris of the red beds, and 1 looked in vain 
for some evidence of the existence of the Cretaceous rocks which should 
be represented. Near the Big Laramie Stage Station about 10 ieet of 
black slate is exposed, which is, evidently of the age ot the Fort Beiit<)n 
Group. There were an abundance of fish scales and Ostreacongesta. This 
bed is exi)Osed only for a short distance, and the strata are apparently 
perfectly horizontal. On the east side of the river, farther up about Ave 
miles, is a long ridge, which is formed of yellow Arenaceous marl, with a 
layer2feetthickofrnstyconcretionary sandstone, with fish scales, sharks' 
teeth, and finely-comminuted shells, 30 tooO feet in thickness. These Cre- 
taceous beds seem to be lithologically like those that occur along the slope 
of the Big Horn Mountains, and they do not preserve their distinctive 
characters anywhere in the vicinity of the moimtain ranges as well as 
on the Missouri liivfer. The subdivisions are not always as distinct, 
yet it is hardly possible to mistake them. The ubiquitous Ostrea eon- 
{/esta always marks divisions 2 and 3 at localities however widely sepa- 
rated geographically. Aboat four miles above the station, immediately 
along the river, a bed of yellow chalky shalo was observed, in which 
well-defined specimens of Ostrea congesta were found, and its calcareous 
character showed it to belong to the Niobrsira Group. The rusty layers 
on the east side, which hold a higher position, might belong to the Fox 
Hills Group. The layer of harder rock was a rusty, rotten sandstone, 
with some clay intermixed. Many of the high ridges that come down 
from the slopes of the mountains on each side of the river seem to 
be composed of Cretaceous beds, so that there is ample room for all the 
divisions to be represented. So far as I could determine, the Cretaceous 
beds extend about fifteen miles above on the south, and ten miles below 
on the north of Fort Sanders, and on the east side of the Laramie 
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Rivor aboat five miles, ao that the red beds slope down from the mouu- 
taiii8 and pasa from" sight directly under them. 

About eight miles west of Fort Sanders, near the valley of the Little 
Laramie Eiver, there is an exposure fifty feet or more in thickness of 
til inly-laminated shaly, light, rust-colored beds of the Niobrara Division, 
eontaining a great abundance of well-deliued specimens of Ostrea con- 
gesta, in most cases attached to another large shell with a somewhat 
remarkable fibrous' structure, observed long since on the Missouri River 
and in other places. This shell is here broken into fragments for tbe 
most part, yet the outline is seen complete, though it is quite impossible 
to procure perfect specimens of it. There is no doubt, however, that it 
is an undescribed species of Inoceramus of large size, sometimes a foot 
or more in diameter, to the smooth sides of which this little oyster 
seemed to have a strong tendency to attach itself. At the base of this 
exposure there is a dark-bluish, marly shale, wLich has the peculiar 
joiuted structure of the Fort Pierre Group. These vertical joints run 
nearly northeast and southwest. Everywhere this bed is cut through 
iu a remarkable manner by these vertical lines. All through these b^'s 
are seams varying from 1 to 6 inches or more in ihiekuees, of calc-spar, 
oiten catting the beds at right angles. There are also some apparently 
fibrous seams that are horizontal. Over the surface are abundant frag- 
ments of a rusty, argillaceous limestone, like that scattered over the 
ci-etaceons hills bordering on the great bend of the Missouri River, 
which would indicate the former existence of the Fort Pierre Group. 
On the summit of this exposure are layers of whitish, chalky rock, 
which is unmistakably No. 3, so that we may conclude that we find in 
the Laramie Plains certainly Nos. 2 and 3, and probably No. 4, of the 
divisions of the Cretaceous as developed along the Missouri River. 
There is another remarkable feature about this valley, as I have called 
it — that is, that it has no outlet. It is about two miles wide and ten or 
afteen long, and has a drainage like the valley of some stream, and yet 
it has no connection with any permanent stream and ends abruptly at 
either extremity. Through the kindness of General Gibbons, eom- 
Miauding Fort Sanders, I was enabled to visit the coal fields on Rock 
Creek, a branch of the Medicine Bow, under the most favorable auspi- 
ces. A few inches of snow had fallen the day before we left for Rock 
Creek which obstructed our examinations somewhat, but we obtained 
facts enough to show that there is here the eastern limit of a most Valu- 
able coal-basin, which wiU yet have a marked influence on the devel- 
opment of the West. The beds of lignite are exposed in hundreds of 
localities over an area at least forty miles in width and over two hun- 
dred miles in length. The report of Mr. Van Lennep, geologist to the 
Union Pacific Railroad, indicates more than fifty localities where good 
beds of lignite are exposed along the Medicine Bow Eiver alone. And 
other facts show that we have here from 5,000 to 8,000 square miles of 
coal at least. It is only necessary in this connection to state the fact that 
this railroad is now being «ut directly through the length of this great 
coal basin. 

The first exposures that I saw of the coal were about eight miles 
west of Cooper's Creek. Here we found several beds, which seemed 
to have been brought to the surface by the upheaval of the mount- 
ains. The inclinations of the strata are from 5° to 25° at the open- 
ing,, but gradually becoming horizontal as they recede from the mount- 
ain. The coal beds vary from 1 to 10 feet in thickness, and the coal 
resembles in its' appearance the best quality of coals in Pennsylvania. 
In some of the'beds are solid seams 2 to 6 inches iu thickness, of a ma- 
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terial very like caanel coal, as if the vegetable matter of which it was 
formed was originally in a pulpy state. Even when' taken from the ont- 
croppings, where it had been more or less exposed to the atmosphere, 
this lignite burned quite well, with some draught. The interest in thefte 
fields, which the supposed future demand for fuel in this region has 
brought about, is tery great, and large numbers of claims have been 
taken up. Iron ore is found al&o in the vicinity, but to what extent I 
could not determine. Stray fragments of the carbonate of iron have 
been washed down the valleys of the little streams from the mountains, 
and it no doubt exists in large quantities somewhere toward the sources 
of these streams. All these beds repose on well-marked Cretaceous 
rocks, and among some plants found in concretions in a bed beneath 
tbe first bed of coal seen, were a species of Populus and a Platanus 
apparently identical with ^ose occurring on the Missouri river. As 
we proceed westward the coal formations become much more exten- 
sivei and a number of beds of coal are exposed. From the best infor- 
mation I could obtain exposures have been observed in a hundred 
places or more all the way to Great Salt Lake. A remarkable feature 
in this vicinity was the evidences of Drift or glacial action along the 
foot of tbe mouatains. The Medicine Bow range extends nearly north- 
east and southwest, and all along the northeastern base broad deep 
valleys are scooped out, leaving lofty ridges sometimes broken and 
sharp at the topj 500 to 1000 feet in height, formed to a great depth of 
materials of various kinds, with different degrees of fineness, mingled 
with water-worn rocks,, while the southwest sides are completely paved 
with rocks, some worn and others angular, as if the transporting power 
had beeu checked at the summit of the hill, and melting away, had 
dropped its burden on the summit and side of the hill. The opposite 
side is usually almost free from rocks, and not unfrequently reveals the 
basis formations as near Cooper's Creek, the rusty arenaceous concre- 
tions projecting from the sides of the hills were filled with a species of 
laooeramma that indicate several hundred feet of the Fox Hills Group. 
After having made some brief examinations as far as Bock Creek we 
returned to Fort Sanders, and prepared to start for Denver, October, 1867, 
along the overland stage route over the mountains. Our course across 
tbe mountains was nearly southeast over a most excellent road macada- 
mized with feldspar crystals. As we passed up the western slope the same 
red beds aod layers of limestone as before described could be seen in- 
clining at various angles. 

Before reaching the summit also piles of rotten syenite occur. Far 
to the southwest the sharp snow-clad peaks of the main range could be 
seen, much of the time invested with Clouds. A light snow had fallen 
the day before, adding much to the beaaty of the scenery, but conceal- 
ing the surface in most instances. The rugged piles of syenite, how- 
ever, could be seen on overj' side, like monuments left after erosion. I 
am inclined to think that they are due to atmospheric agencies, and not 
to any local outbursts or upheavals, and that all these beautiful valleys 
which, bke that of Dale Creek, have been admired by all travelers, are en- 
tirely due (o the wearing away of the rocks by water. The soil is good, 
and the superficial materials or d^l>ris, as we may call the more recent 
deposit which forms the immediate surfece, is quite thick. The vegeta- 
tion which clothes the ground is quite abundant — grass, reeds, and 
smaller shrubs, but the larger trees aie scarce over large areas. Along 
the northeastern margins of the Medicine Bow Mountains there are 
some dense forests of the Douglass spruce {Abies Douglassi), which is 
used extensively by the Union Pacific Eailroad for ties, and it surpasses 
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all other timber for tliat purpose. Tliese trees ai-e often as straight as an 
iUTOW for 80 feet. They seldom attain a larger size, so that the logs 
aio hardly large enough for lumber. Houses are built of it by sawing 
the logs into two portions, and laying the sawed side out, and thus 
some of the handsomest bnildiugs at Fort Sanders' are constnictert. 
Pine is not uncommon, yet there are no dense forests of it, as ve might 
esi}ect in so mountainous a region. Oii the suu.mit-s of the mountains 
it seems to grow low and scraggy^ as if it drew but a scanty nourish- 
ment fi'om the soil. In other localities it rises to tlie dignity of a forest 
tree 80 to 100 feet high, and has a tmnk large enoTigh for mill logs. 
The little cottonwood, qoabiog asp, alder, and some, other sm^l trees 
and bushes occur, but they are very thinly represented, and would fur- 
nish a very scanty supply of fuel. After iiassing the summit we descend 
into the most beautiful and iricturesque valley along the overland ronte, 
Virginia Dale. Dale creek is a branch of the Cache la Poudre, and is 
composed of a nunjber of branches ramifying through the mountains, 
AUed with trout. The water is most pure and delightful to the taste. 
It is a curious fact that while some of the branches of tlie North Platte 
rise in the divide with those of the South Platte, yet not a single trout 
has ever been seen in any of the waters of the Korth Platte ; while iu 
eve.r;i' mountain stream emptying into the South Platte the trout are 
very abundant. I have regarded the cause of the absence of trout in 
the North Platte due to -the existence of the great amount of allia- 
line matter all along its valley, which, mingliug with the water, is de- 
structive to the trout, but not to the ordinary liinda of fish. On either 
side of the road high mountain peaks rose like a wall, but in a south- 
westerly direction the beautiful mountain called Long's Peak, with the 
extensive and lofty range to which it belongs, could be seen, I fouud 
along the road in passing through this valley even to the Cache la Poudre, 
comparatively little rock, but the different varieties of syenite. In one 
instance I found some mica schist, but as a general rule mica is wanting. 
In Virginia Dale I found some high masses of the red feldspathic granite 
■with small, thin plates of mica. This is the first true granite I have 
noticed. There are also thin seams of large crystals of feldspar. The 
granite here is elevated in huge piles with vertical and horizontal part- 
ings, so that it is separated into massive blocks 10 to 15 feet on a side 
in dimensions, this granite would be very durable for buildings — is 
not very coarse, although it is a mere aggregate of the three constitu- 
ents. There are also dikes or wedges of homblendic slate and green- 
stone, and seams of white quartz are not uncommon. Near Virginia 
Dale Station there is a hnge massive pile of rock forming the side of the 
cajlon of the stream 600 feet high. It is a coarse feldspathic granite, 
the tfeldspar predominating in large crystiUs of a reddish hue. Near 
Stonewall Pouch, on the east side of the range, there is an immense 
pyramidal pile composed of the red beds, which are .nearly horizontal. 
At the base there is a whitish, gypsiferous sandstone, and from there, in 
ascending order are 350 to 400 feet of alternate layers of fine brick, red 
grit and harder red sandstone, the harder layers projecting out from the 
nearly vertical sides. These rocky layers vary from 1 to 10 feet^ and the 
loose material 4 to 30 feet in thickness. These reddish rocks form a sort of 
wall along the road for miles. Near the summits are some beds of brown 
limestonelikethelimestonelayeiBnearPortSanders,andaIthoughIfound 
no fossils, I do not hesitate to regard them as of Carboniferous age. This 
range of hills, alter extending southeastward along the road for a mile 
or more, in a nearly horizontal positioD, commence, inclining 1^, then a 
little ferther 5° to 7°. The direction of the dip is southeast again ; the 
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dip if) 140, and still farther the whole series inclines 10°, 11'= to 17°, iind 
in some instances 30°. On the summit there is a bed of yellowish lime- 
stono resting npon the reddish sandstone, 10 to 15 feet, then above this 
a whitisli limestone, then a bluish, hard limestone, to 10 feet, all of 
ivhich wonld make excellent lime. ' Farther down the margins of the; 
monutains we pass over a great tliickneBs, 1,000 feet or more, of briel;- 
red grit beds, which are plainly gypsiferous, entirely destitute of organic 
remains, inclining at varions angles varying from 15° to 24°. There 
seems to be no break in the continuity of the layers, at least none is 
perceptible to the eye; and, therefore, in the absence of fossils it would 
be unsafe to pronounce upon its age", but they are either a prolongation 
upward of the Carboniferous or possibly Triassio. Continuing our course 
eastward, we pass over a bed of light-gray, massive sandstone, 50 feet 
thick, nearly horizontal; above this there is atliinbed of greenish-gray, 
arenaceous marl, 15 to 20 feet in thickness, capped with aflue, nisty-giay 
siliceous rock, which occupies the position of the Jurassic beds farther 
north, and resembles them somewhat, lithologically. After searching with 
considerable care overa large area, I was unable to find even a trace of any 
organic body. On the east base, iflong the roads, and extending to La- 
porte, on the Cache la Poudre, we found a full development of the Cre- 
taceous rocks. They seem to be 300 to 500 feet in thickness. No. 2, or 
Fort Benton Group, is well shown as a dark shaly clay, with seams of 
marly clay, containing Ostra eongesta and au Inoeeramus nndisdngiiisliable 
trow I. problematictis. Below No. 2, which we will regard as a iixe<f hor- 
izon, is a bed of gray silicious grit, which may represent STo. 1 or Da- 
kota Group, or it may belong to the Jurassic. Although this bed is 
quite persistent all along the margins of the mountains, from the Wind 
Eiver range to Pike's Peak, I hav6 never yet been able to find a trace 
of any organic object, not even silicifled wood. I have usually regarded 
this bed as So. 1, witii a query. Above No. 2 we find a good thickness 
of No, 3, but becoming more arenaceous in its southern extension. Yet 
portions of it retain the same light color and chalky character as here- 
tofore. Separating No. 2 from No. 3, there is a bed of light-gray sand- 
stone, which gradually passes down into the plastic clay of No. 2. No. 3 
contains the 0. coTigesta and J. j)ro6ieniffl(tCM« inconsiderable numbers. 
As we look eastward from the summit of the range toward the level 
prairie, the nptumed edges of the different beds recede like waves of 
the sea nntil they die out in the plains. These ridges of upheaval, grow 
smaller and lower; the inclination is usually at a smaller angle until the 
beds that are exposed above the surface show no perceptible dip. It seems 
quite strange that no rock is to be found south of the Red Buttes that can 
be referred to the Potsdam sandstone. Along the Wind Eiver and Big 
Horn range it is seen resting on the metamorphic rocks and charged 
with its peculiar fossils ; but as we proceed southward it seems to disap- 
pear, so that, after leaving the central metaiaorphic portion of the Laramie 
range we pass over Carboniferon^ Triassici Jurassic! Cret-aceoup, and 
finally, in the plains, the Lignite-Tertiary. Before leaviug this nnclens, 
however, we see an abundance of the homblendic slates and otlier meta- 
morphic rocks which occur in the principle ranges, showing the close 
proximity to the main crest of the mountains of which I'ike's Peak, 
Long's Peak, &c., form a part. Somewhat extensive valleys occur be- 
tween all the ridges of upheaval, varying from a foui-th to half a mile in 
width, through which some little stream makes its way, usually. Some- 
times, however, the rivers, cut their way directly through these ridges, 
as is the case with Cache la Poudre. Nowhere south of Fort Laramie 
do we see those massive beds of whitish limestone that occur farther 
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north. Hear the head of Deer Creek, about one hundred miles north 
of Fort Laramie, the Carboniferous rocks attaiu a thickness of 1,000 feet 
or more, composed of layers of massive limestone with hardly any tinge 
of red i but as we proceed soutliward the lime gives place to sand, and 
the color becomes more reddish, until even the thin layers of limestone 
are tinged with the red color. It is quite possible that this change is 
due to the decomposition of the sienite rocks, of which the nucleus ot 
the Laramie range is mostly composed, and that these brick-red beds 
are formed of this debris. In these red beds are considerable quantities 
of silex, and in many localities the fragments cover the ground. This 
was the favorite material of which the Indians In former times fash- 
ioned their arrow-heads and knives. The distance from the plains across 
these ridges of upheaval to the nucleus rocks varies much at different 
localities. 

At Laport«, on the Cache la Poudre, the distance is not more than a 
mile, and there are not more than three of these ridges. At a point 
aboat ten miles north, along the stage road, the distance la five to ten 
miles, with a dozen or more of the ridges of upheaval. At Cache la 
Poudre, Cretaceous beds form the low ridges, inclining 16=' to 17°, Ihe 
Jurassic, Triassic, and Carboniferous, two to three ridges, from 500 to 800 
feet in height, and inclining 15° to 17o,- with a strike about northwest 
and southeast. As we descend the Cache la Poudie Eiver, we pass 
over the black shales of No, 4, and the rusty-yellow arenaceous rocks 
of Ho. 5, for about four or five miles, when they are overlapped by 
the Lignite-tertiary beds in nearly or quite a horizontal position. The 
soil along this valley is quite good, and by irrigation the farmers raise 
good crops. Two and a half miles south of Cache la Poudre the first 
conspicnous ridge is composed of Carbonitterous rocks and inclines 25°, ■ 
again 'a little farther, 21°. Sear Thompson's Creek the road runs along 
the Immediate base of the first hills of the range. Between the ni>- 
turned edges of the Cretaceous and the slope of the red beds and Car- 
boniferous rocks is a beautiful valley, about half a mile wide, worn out 
In a concave manner, with little 'Side valleys coming into it from the 
western side. This valley was finely grassed over, and seemed more 
like a park walled in on either side. The, Cretaceous beds formed 
two or three ridges inclining 5P to 8°, and finally sloping into the 
prairia and passed under the Tertiary beds. Here also I found, in 
Ho.'s 2 and 3, 0. congesta, and I. prohlematieus, with numerous frag- 
ments of the fibrous, shell of another species of Inoceramus. In the 
bed of a little creek No, 4 is well shown, dipping 15°. In a number 
of localities between Cache la Poudre and Thompson's Creek, No. 4 
ia revealed with a thickness of from 100 to 200 feet. These dark 
shales have been thoroughly prospected for coal, as is shown by the 
numerous excavations. Near this point is a flue exposure of No. 3, 
dipping in such a manner as to pass directly under No. 4. Without 
doubt No. 3 would be seen bj' proceeding eastward into the prairie a 
short distance before we come to the point of overlapping of the Ter- 
tiary beds. The truth is, all the divisions of the Cretaceous rocks 
of the west, with the exception of No. 1, are well developed all along 
the eastern flank of the mountains from the I^ed Buttes to Pike's 
Peak at least, a distance of more than four hundred miles. Some- 
times some one of the divisions is concealed, for a short dis- 
tance, by superficial material, but it reappears again under favor- 
able circumstances. Between Cretaceous divisions No. 2 an<l the 
supposed Jurassic, or the Trassic, if the former is wanting, is a massive 
bed of irregular, flue grit, in many Instances so siliclous as to form a 
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fine quartzite. The upper part shows irregular lamiDfe of deposition. 
It is yellowish-white on exposure, with some masses of rusty rock. The 
lower part is a massive fine pudding-stone, composed of an aggregation 
of small, water-worn pebbles, appareiltly cemented together with iron. 
This bed, opposite Long's Peak, near Thompson's Creek, forms one main 
ridge and one sub-ridge. The sub-ridge comes about half-way up to the 
main ridge, forming a sort of break or notch; dij) 17'^. The main ridge 
lias a dip of 10°, as observed from the summit Then a very beautiful 
concave valley intervenes, about half a mile in width, to the next ridge, 
which is composed of gray limestone with brick-red beds. This is also 
compoaed of tbe ridges, forming really one main ridge. The first ridge 
has its southeastern slope covered with dark-blue limestone like a slate 
roof, with dip 24°. Beyond this dividing ridge we find the metamorpb'ic 
rocks, so that everywhere the Carboniferous beds seem to rest directly 
on the metamorphic rocks, though not conforming. In almost all in- 
stances between the main ridges there is the bed of a stream sometimes 
dry, sometimes with water. Taken in the aggregate, these ridges, 
although incliuing at so inauy different angles, at different localities, when 
not badly eroded or concealed by a superficial deposit, exhibit great sys- 
tem, convincing one at once that the upheaval was not a sudden parox- 
ysm, but a long-continued, slow movement. These ridges are dirided by 
little streams, which have cut their way through them , into separate parts, 
each portion 100 yards to half a mile in length. The harder layers usu- 
ally protect the sides and summits of these ridges from too much erosion. 
Thence in a direct line from the metamorphic rocks to the level prairie 
southeastward cannot be over four miles. The lower or southern end of 
this ridge (torit runs out at Thompson's Creek), shows the rql beds, and 
on the opposite side the rocks dipping in a contrary direction, forming one 
side ef an anticlinal The side next to the mountains dips 58'^, and the 
pudding-stone stands up like a high wall for a mile or more in extent in its 
massiveness. This anticlinal curves around westward, so that the ends 
of the two sides meet at Thompson's Creek. At this creek there is a jog 
in tbe upheaval of at least ten miles; that is, north of Thompson's Creek 
the ridges die out, while immediately soutJi, in the open prairie, the 
ridges commencing again far to the westward, and continually running 
out in tbe prairie southward, the line of fracture seeming to be north- 
west and southeast, while the trend of the aggregate range is nearly 
nortb and south, so that, passing along the foot-hills of the mountains 
from the south, northward, we sen the ends of the ridges of upheaval, 
as it were, en eclielon. These jogs are not uncommon aU along the base 
of the mountain ranges. At Cache la Poudre there is one that is quite 
remarkable. Passing over the Cherokee trail from Thompson's Creek 
southward about sis miles, we come to a ridge of sandstone near the 
road. Toward the mountains a terrace-like ridge is visible, which is 
composed of the yellow, chalky layers of No. 3. This sandstone ridge 
is So, 5, dip 13°, strike very nearly northwest and southeast. The 
black shale of No. 4 gradually passes up into the yellow aoA gray 
arenaceous sediments, in which are huge round concretions with foliated 
layers, and many shells oi Inoceramus. This pat^ses np into regular strat- 
ified sandstone, tbe layers varying in thickness from half an inch to a 
foot. This sandstone is mostly a rusty yellow, and moderately coarse- 
grained, and possesses nearly the same cliaraoters as No. 5, seen at the 
head of Teton River and Fox Eidge, on the Missouri. Bactilites ovattis 
also occurs here in considerable numbers. The concretions are somewhat 
calcareous, as the shells indicate. Just before reaohing St. Train's Fork 
the walMike character of these beds is again seen. In the upheaval 
No. 1, sandstone is broken off, leaving a portion in a nearly horizontal po- 
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sitioii on the summit of a ridge 300 feet high, while the fallen part is near 
tiie base, inclining 65°.' This wall extends for nearly a mile withoat 
interruption. 1 was informed that about three miles above this point, 
ou St. Train's Fork, a man discovered a bed of coal while digging post 
holes. Further examiuatiou showed the seam of coal to be three 
feet thick, and that it had been used by a blacksmith in the vicinity, 
and pronounced by him as good as the bituminous coaJsof Iowa, This 
is quite possible, from the fact that isolated portions of the lignite for- 
mation may have been left after the erosive action which followed the 
elevation of the mountains. We know that the great thickness of 
Tertiary which we find eastward of the foot of the range, once ex- 
tended in unbroken continuity across the area now occupied by the 
Laramie Mountains ; and while it is impossible for a bed of coal to be 
discovered of -very great extent, indications of it may be found even iu 
the valleys, or on the sides of the mountains. Tertiary beds, with lig- 
nite, are found very near the summits of the Wind Kiver Mountains, 
12,000feetahovethesea. From Little Thompsou'sCreek, No. 5 approaches 
the foot of the mountains, and at St. Vrain's Fork the coal beds are 
near the mountains, or perhaps form a part of the foot-hills. It would 
seem as though the erosive power of water had not acted as strongly 
on the sedimentary rocks in this region, and, in consequence, Cretaceous 
beds form ridge-Uke walls against the sides of the mountains, which 
may have partially protected the Tertiary beds from being washed 
away. This is especially the case from St. Vraiu's Fork to Boulder Oi-eek, 
and doubtless beyond. Some of the tipped-up ridges of Carbouiierous, 
Jurassic, and Cretaceous rocks are nearly 2,0()0 feet high, andincline40° 
to C0°. Long's Peak is seen most distinctly from this point, though 
we are still forty miles distant. Near Left-Hand Creek there is a high 
conical hill, at least 800 feet above the bed of the creek, finely rou^ided, 
which is composed of lignite beds, which, as they were elevated and 
tipped away from the mountains, escaped erosion. The surface of this 
region for miles from the foot-hills of the niouBt^ins is covered with 
water-worn rocks of every variety, some of which are evidently of 
eruptive origin. The valley of Boulder Creek, with its boitler, is about 
sfx miles wide, and derives its name from the vast numbers of worn 
rocks which literally pave the whole surface. It is on South Boulder 
Creek, where the Marshall mines are located; and at this locality is the 
best exposure of all the rocks in this region. Just north of the cailou 
of the South Boalder is a nearly vertical wall of what appears to be 
basaltic or eruptive rocks rising at least 3j000 feet above the bed 
of the stream. On examining this closely, it would seem to be the 
Carboniferous beds, standing nearly vertical, presenting the most 
remarkable mural front I have ever seen along the mountains. The 
rocks are almost metamorphosed by heat, so that, they are consoli- 
dated and hardened. Their dip is from 40° to 60°. Deep furrows 
are worn down the sides of this wall by atmospheric agencies, so 
that na^'row vertical columns seem to stand out, adding to the wo]i- 
derfrilly picturesque beauty of the view. At the foot (rf the highest 
ridg*, myriads of massive, nearly square blocks have fallen down, gray 
with lichens. These blocks are a line compact sandstone, siliceous, 
light g^y, yellowish ; no loose retl material; stratification perfect. The 
red rock is hard and massive. Most of the rocks are brittle, wlien 
broken showing a vitreous fracture. The outside rocks seem to be less 
affected by heat, and would make the best kind of building material. 
Between the main ridge and the next succeeding, there is an interval of 
one-fourth of. a mile. This valley-like interval is covered with gi~ass and 
a few pine ti'ccs growing from a rich black soil. The next ridge is perhaps 
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1,500 feet above the bed of Boulder Greet, but oaly a few feet above the 
d(5bns at tlie base, -while the main ridge is at least X,500 feet above this. 
Tliis lower second ridge ia a fine gray and yellowish-gray sandstone, 
■with irregular iamiuEe, siliceous, of unknown age. One hundred yards 
farther is a third ridge, inclining at aboat the same angle, composed of 
pudding-stone, the same bed seen all along the margins of the mount- 
ains, from the Red 3uttes to Pike's Peak, aad supposed to be ocenpying 
the position of No. 1 Cretaceous. It certainly lies between well-marked 
Cretaceous and Jurassic beds on the Forth Platte. There is another 
interval grass-covered, and then the fourth low ridge, composed of shale, 
line sand, and clay intermixed, inclinihg at an angle of 56°. Upon the 
siu^'ace of the thicker layer are numerous mud markings. The yellow 
arenaceous d'ay terminates quite abruptly, and a bed of gray, quite-hard 
limestone comes in. In this limestone I found in considerable numbers 
Ostrea congesfa, and a large, rounded species of Ittoceramus, referred to by 
Professor Hall in Fi'6niont's report, bat not named. Professor H. com- 
pares it with I. involuttis. Sow. (Min. Con.,) but it is doubtle^ an unde- 
Kcribed species.* At any rate we can fix the position of this bed of 
limestone as ISo. 3. Between this point and the first opening for coal 
the distance is about two miles, and the intermediate rocks are concealed 
by a large deposit of drift material, but it is easy to see by the inclina- 
tion of No. 3 that in this interval there is ample room for the existence 
of Nos. 4 and 5. 1 shall spea.k of the lignite beds, therefore, as Lower 
Tertiary until some more definite evidence is given to the contrary. 1 
should have remarked that all these beds, even including the lower lig- 
nite beds, exhibit evidence of having been subjected to moderate but 
long-continued beat. These marks of heat decrease as we proceed .ont- 
wanl from the nucleus of the range, but some of the layers of Carbonif- 
ereus sandstone seemed to have been changed to a mica schist, the plates 
of mica being very distiuct. No. 3 was quite changed, exhibiting a com- 
pactness, a hardness, and a fractui'e never before seen in any part 
of tlie We^t. The value ef the coal in the lower bed, now worked by 
Mr. Marshall, has undoubtedly been greatly enhanced by the heat to 
which it has been subjected. Dr. Leeonte observed similar phenomena, 
but ou a much larger scale, in New Mexico and the Eaton^Mountains. 

By the close proximityto the toot of the mountains, and the inclina- 
tion of the strata, probably the most remarkable and complete section 
can be obtained- that can be found anywhere. It seems hailly possible 
that so great a thickness of the Tertiary beds can occur, but the section 
taken at this point is the result of a pretty carefiil examination of one 
day under the immediate direction of Mr. Marshall, the owner of the 
mine, and the information he gave me is the result of over four years' 
experience at the mine. It is hardly possible that beds C to 13,t inclu- 
sive, have been broken down from some higher beds in the series. A 
more thorough examination at some future period will determine this. 
Beds I'to 10, inclusive, incline 8° to the east ; the remainder, 35° to 40°. 
Lignite beds 39 and i3 of the section have not been fairly opened yet, 
but were discovered in searching for iron ore. In clay bed 21 there are 
some features which cannot be well represented in the section. In ad- 
dition to the main cobbed are a couple of smaller seams. As the drift 
passes the upper seam becomes verj- hard, resembling anthracitCj but it 
is so thin that no notice is taken of it by the miners. The following are 
the divisions of clay bed 22: 
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7. Drab clay. 

6. Lignite, 12 inc!fes. 

5. Drab clay, 6 to 12 inches. 

i. Sandstone, 2J feet. 

3. Drab clay, 6 inclies 

2. Lignite, 1 foot. 

1. Drab clay, 1 foot. 

It is probable tliat tlie. lowest bed of coal mentioned in the section 
■will furnish the most desirahle fnel. The day of my ■visit to these 
mines 73 tons were taken away, and Mr. Marshall informed me that an 
average of 50 tons a day were nTought, This coal brings readily $4 
a ton at the mine, and from $12 to $16 at Denver, twenty-two miles dis- 
tant. The coal has very nearly the hardness of anthracite, ■which it 
very much resembles, but it falls ia pieces more readily. It can be ex- 
posed in a dry atmosphere without mueh injury, but water causes it to 
crumble in pieces at ouce. I spent two evenings at Mr. Marshall's, 
biuTiing this coal in an open grate, and I found that with a moderate 
draught it burned with a cleat, bright-red flame, produced a good 
amount of heaL gave off no offensive odor, leaving scarcely any ash, and 
no cliniers. It contains very little sulphur, and, indeed, no erosive 
elements. For all domestic purposes it will undoubtedly prove equal or 
superior to any bituminous coals, and, in a sanitarj- point of view, there 
is no comparison. I will here quote a few paragraphs from the repoit 
of Dr. John Torrey, United States assayer at New York, ■who analyzed 
specimens of coal for the Union Pacific Eailroad from this place aud 
Coal Creek, three miles south : 

The mineral has nearly the hardness of ordinary anthracite, hnt is much more brit- 
tle. The fru^j^ments are often cuhoidal or rhomboidal, aaH in some of tbeia a Jittlo 
amber was detected. The laster ■was bright and shining. The coal does not stain the 
fingers. The powder is hlaflk ■when vie'wed in a heap, but when a thin film of it ia 
spread ■upon a white surface it has a slight tint of brown. Specific gravity,- l.a9. 
When heated in a glaes tube, the temperature of which is ffradaally raised to 400^' or 
500" F., it gives off ivatcr, the last portions of which a^ littfe empyrenmatio oil or tar. 
At a dull-red heat it takes fire, bumin|iwitb a hnght-yellow and smuking flame, emit- 
ting an odor between that of heated bituminous coal and that of imper&tly-burf ing 
wood. Some of the fragments gave out a slight odor of salphar, which ■was traced U) 
minute scales an4 span^es of iron pyrites, scattered here and there among the lamps. 
Compared, however, with most bituminous coals, this mineral fuel is remarkably free 
fcom sulphur. "When submitted to analysis it yielded the following results: 

Water in a state of combination, or probably its elements as in dry wooil 20.00 

TolatUe matter, expelled at a red heat in the form of inflammable gases and 

vapors 19.30 

Fixed carbon 58.70 

Ash, consisting chiefly of oxide of iron, alumina, and a little silica 3.00 

100.00 

The ash is mostly reddish, but sometimes light gray. Another specimen contained 
only 16 per cent, of water. 

The coal irom Boulder Creek, which occurs in a bed 4 feet thick, and in another 10 
feet, htLS a general resemblance to that from the other locality. It is, however, more 
dense, having a ^ecific gravity of 1.4, and is less brittle, and the fracture is not so 
glossy. It contains, also, flakes of mineral charcoal, scattered through the mass, and 
Bie proportions of its constituents differ considerably flrora those of the Coal Creek 
bed, it beiug a stronger fuel. It contains a little sulphur like the other ; the composi- 
tion is as foUowB, viz : 

Water in a state of combination, ot its elements , 12.00 

Volatile matter expelled at a red heat in tlie form of inflammable gases and 

vapors.* 26.00 

Fixed cariv>i> 59.20 

Ash of n reddish color, sometimes gray 2. SO 

100.00 
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From the characters and analyses of the specimens here descrilied, it will he seen 
that the Rocky Mountain belongs to the class of lignites, and that it is not techniealty 
a bituminous coal, neither oannel -aor an anthracite. Still, in common parlance, it will 
be regarded as coal. In calorific power the Kocky Mountain coal may ba plaoed- be- 
tween dry wood and bituminous coal, and therefore it is a, most valuable fuel, especially 
where bitnminons coal and anthracite are not likely ever to be found, and firewood is 
difficult to procure. I see no other reason why it may not be used for the smelting of iron 
and other ores. For locomotives it could be employed to a<Ivantage, with some modi- 
fication of the fireplace. The ash is so small in quantity, and so light, that most of it 
would be carried off by the blast of the furnace. From my own trials, I find that the 
coal bnms fi:eely in a small stove, making a hot and clear fire, and leaving no clinkers. 
The specimens that I have examined show a tendency to break up and crumble after 
they have been soaked with water and allowed to dry'; so that it wonid be well to 

E reserve tlie coal as much as possible fcom being wet by rain. The lamps that joa 
rought home from yonr journey show no disposition, to cmmble in a dry place. la 
conclusion, I remark that the discovery of such estensive beds of a good mineral fuel 
is of the highest importance to the section of country ia which they occur. The iron 
ore is limomte, commonly known by the name of brown heraatit-e or brown iron ore. 
It is a compact vaiietir, and is certainly derived ftom carbonate of iron, some of which, 
in an unaltered state, is evident in one of the specimens. The carbonate will probably 
be found in larger proportion as the beds are worked farther in beyond the reach of 
atmospTierio influence. There is reason to believe that the iron obtained from this ore 
will be of good quality. 

The bed of coal opened on Coal Creek corresponded in every par- 
ticular ■with the sixth bed, or bed 23, of the section on South Boulder, 
at Marshall's Mine. The drift was carried in abont 150 feet. It was 
first opened in the snmmer of 1800, while Marshall's Mine was opened 
in the fell of 1858. The sandstone that lies above the coal seems to be 
in many instances nodular or concretionary, like that which occurs in 
a similar position on the Missouri Eiver. This main bed of coal is 
7 feet in thickness, and, with the beds above and below, inclines at an 
angle of 43° to the east. It is the great dip of the beds which renders 
these coal-beds far less desirable than those on South Boulder. Seven 
beds of coal have been opened on Coal Creek, and underneath the 
third bed is a layer of excellent fire claj, 6 or 7 feet thick. In this clay 
are found nodules of iron ore, containing impressions of leaves of decid- 
aoos trees. This nodalar iron ore is abundant everywhere, however, 
iu all the beds. Some of the nodules are filled with clay or sand. The 
coal has not been worked her© for over two years, and, althoiigh only 
seven beds have been examine<l, there is no reason to suppose that the 
whole series will not be fonnd on fiitther examination. The distance from 
the Marshall's Mine, or South Boulder, to the Coal Creek opening, is just 
three miles: yet intervening, is a high plateau, 1,200 to 1,500 feet above 
the bed of the Boulder, extending close up to the foot of the mouut-ains. 
Although this plateau is mostly composed of coal strata, yet it is covered 
with a vast thickness of drift material washed down from the mountains, 
so that the intervening, formations are for the most part concealed. As 
in the South Bouldet Valley, no Jurassic beds, and only traces of one or 
two Cretaceous can be seen in Coal Creek Valley. Even where it emerges 
from the mountains the drift material juts up against the almost vertical 
sandstones of the Carboniferous period, yet we cannot doubt from what we 
have already seen that the complete series of rocks exist underneath. All 
along the foot of the mountains in this region, in the valleys and on the 
hills, there is a wonderful accumulation of particles of worn, and even an- 
gular rocks, so abundant as greatly to impede traveling. They present 
also every variety of texture and composition ; but what most strikes the 
attention is the partially metamorphic condition of many of these im- 
mense masse8.of the pudding-stone, which are found so abundant in the 
Carboniferous rocks, lying scattered about ; the inclosed pebbles appear- 
ing not to have been affected by heat, while the matrix is almost changed. 
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There are also worn masses of gneiss, quartz, and most of the varieties 
of rocks that probably exist in the heart of the mountains. In the 
lignite beds on South Boulder are indications of spontaneous combus- 
tion, by which the rocks also have been baked. In all the coal-beds are 
quantities of Wood, and in sinking shafts stumps are brought out which 
show the woody structure very perfectly. In the beds are masses of 
wood which are partially chang^, the surface of which is composed of 
beautiftd, jetrlike coal, while the inner portions show the layers of growth. 
One of the beds is called the " peacock vein," on account of the irides- 
cent hue of the coal, and this peculiarity seems to be confined to this 
bed. Before leaving this locality I will say a few words in regard to the 
iron ore which is found quite abundantly in the sand and clay beds in- 
closing the coal. The iron ore is, as Dr. Torrey has determined, alimon- 
ite, commonly known as brown hematite, or brown icon ore. It occurs 
in nodular masses, varying from an ounce to a ton or more in weight, 
and is never found in layers or strata, but is distributed through the 
beds. - On breaking these nodular masses, we find regular concentric 
layers, looking much like the bands of an agate, oftentimes varying in 
color from brown to yellow. From the immediate vicinity of South 
Boulder Creek Mr. Marshall has already taken out more than 500 tone 
of the ore, and from the examinations which have been made it must 
occur in great abundance over an area of at least fifty square miles. I 
am convinced that for all practical purposes there is no limit to the sup- 
ply of this ore. The experiments of Mr, Marshall, in the furnaces at 
this locality, show that 4,100 iwnnds of ore will proijuee one ton of pig- 
iron in about the following proportions: ore, 200 pounds; limestone, 
20; charcoal, 13 to 15. 

This produces a very excellent quality of gray iron. Although on 
Boulder Creek the coal-beds seem to be most largely developed and to 
present the greatest facilities for their study, yet there are openings in 
many other points of the Territory, at Gdlden City, and various locali- 
ties farther down On Coal Creek and Boulder Creek. I was unable to 
visit any of these points, but I saw some of the coal which had been 
obtained from there. It is used more or less for fuel at all the little 
towns in this region, but I do not think it is as good as that from the 
Marshall's mine. That which I saw came from a mine opened along the 
stage route, low down on Coal Creek, and it had a dull-brown color and 
crumbled readily on exposure. Mr. Collier, editor of the Mining Reg- 
ister, gave me a list of exposures of coal in various parts of the Teri'i- 
tory, and there is no doubt this list might be greatly extended. Twenty 
miles east of Canon City coal occurs in bars or seams, also seven 
miles south of the same place. At Colorado City small seams are seen 
and it is taken out in bars. This is a very curiotis form and must have 
existed originally in the form of asphaltum, for it is now found in bars 
half an inch thick, two inches wide, and sometimes several feet in 
length. On Cheriy Creek divide, twelve miles east of Denver and two 
mUes above tbo stage road on Coal Creek, there is a 7-foot bed which 
Mr. Collier opened in 1860 ; two mUes below this point another bed has 
been opened. There are here five distinct beds. Again, on Eunning 
Creek, twenty miles southeast of Denver, and on Bijoux Creek, sixty 
miles southeast of Denver, also on White Eiver, western end of the 
Colorado. There is an excellent bed of coal, 7 feet thick, at Golden 
City, and three miles north of the city. Seven miles south of Golden 
City, in Bald Mountain, the jet is found. Seventeen tailes up the 
Platte Kiver from Denver, a bed 2 feet thick exists. It is said also to 
be found in the Middle Park. Leaving Boulder Creek I prepared to 
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return to Cheyenne City, along the main stage road, which is usually 
distant four to fifteen miles from'the foot-hills of the mountains. Bear a 
little town ealled Valmont, on North Boulder Creek, there is the most 
remarkable trap dike I have seen in the Territory. It rises about 200 
feet above the little village at its base, and trends nearl/ east and west. 
It is about a mile in length and seems to have been thrust up through 
the Tertiary beds with vertical sides, so that it looks like a wall, l^e 
base of the dike is so covered with debris that it is not possible now to 
see what effect it had on the rocks through which it protruded itself. 
The rock might be ealled a hornblendic trachyte of a dark, greenish- 
brown color, the crystals of hornblende appearing quite distinctly. In 
tiie valleys of Bonlder and St. Vrain's Creeks are a number of little 
lakes, many of them alkaline. The settlements are quite numerous and 
farming and stock-raising seem to be carried on extensively. It is 
only in the valleys of the streams, where irrigation can be employed, that 
any crops can be raised. The grass is so nutritious here that sheep and 
'cattle thrive well and seem to he healthy. About four miles east of the 
base ef the mountains the ridges of yellowish-gray sandstone are seen, 
dipping at a slight angle. They may be traced to a point within twenty 
mfles of Pole Creek, and are plainly Tertiary. Near Thompson's 
Creek the most conspicuous feature in the scene is a high wall of sand- 
stone with a hole through it, which has received from the old trappers 
of the country the name of the Bears' Church. Mr. Carbutt took a 
most excellent photographic view of it. The Cretaceous beds here form 
a belt about five miles wide. Eighteen miles south of Cheyenne City, 
No, 5 is weU developed, inclining at an angle varying from 10° to 15°, 
and containing in some hard concretionary masses, a species of Inocera- 
mua. Eeposing on No. 5, without any apparent break in the continuity, 
are the Lignite-Tertiary beds. The following section will show the order 
of the beds here, as they are exposed over a considerable area : 
7. Arenaceous clay with an abundance of Ostrea sitbtrigonalis? 
6. Coal, 5 feet. 
5. Clay. 

4. Eeddish rusty sandstone in thin layers. 
3, Brab. arenaceous, indurated day. 
2. Massive yellow sandstone. 
L No. 5, Cretae^us, and arenaceous clay, a yellow sandstone. 

The bed of coal is 5 'feet 4 inches thick, 200 feet from the entrance 
of the drift. In the bed above the lignite there seems to have been a 
layer which must have been 3 or 4 feet in thickness. The oyster-shells 
are scattered about in the greatest abundance, reminding one in their 
abundance, size, and form, of the small oyster along the shores of South 
Carolina and Floridai It is said that among the foot-hills of the moun- 
tains outcroppings of the coal have been* found. These irregular 
seams of jet, before referred to, occur abundantly in this region. I shall 
jiwell mote fully on these western lignites in my chapter devoted to that 
subject. 

H. Ex. 19 5 
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CHAPTEK IX. 

SKETCH OF THE GEOLOGICAL FORMATIONS ALONG THE ROTJTE OP THE 
IJJION PACIFIC RAILWAY, EASTERN DIVISION. 

The facilities for traveling afforded me by the kindness of Colonel 
Lamborn, secretary of the Kansaa Pacific Kailway, induced me to 
make a hasty examinatiou of the geology along this route so far 
as the road had been completed. Accordingly I left Leavenworth 
City November 13, 1867, and proceeded directly to the valley of Kansas 
Iliver by way of Lawrence. This valley is one of the most fertile iu the 
West, quite broad, the banks sloping gently down, presenting, how- 
ever, a good many exposures. All the rocks flrom the Missouri Eiver to 
a point near Fort Eiley undoubtedly belong to the age of tbe Upper 
Coal-Measures, and, as these roclts have been described very fully in a 
paper by Mr, Meek and the writer, published in 1859, I shall not dwell 
on them in this connection. Even at Fort Biley the upper beds, over 
the summit of the hills, indicate their Permian character, and must be 
included in the series called Permo-Carbouiferons. From Manhattan to 
Fort Riley the outcropping beds of limestone are quite conspicuous on 
the sides of the high hills, showing also a considerable thickness of the 
intervening clay or sand beds which form the grassy slopes. The bed 
that fnrnishes the beautiful building-stone at Manhattan, Fort Biley, 
and Ogden, and which has been used for the eonstrnction of some of 
the finest houses in Kansas, shows a marked dip to the westward at 
least 10 feet to the mile. The rock can be wrought into any shape with 
great ease, and is most beautiful and "durable. At Junction City the 
Permian magaesian limestone is so soft that it is cut into any desira- 
ble form with a circular saw, and is transported to all points along the 
line of the railroad, Masses, in the form of bricks for chimneys, caps, 
sills, &c., are made in the greatest abundauce. Junction City, which 
is a city of 1,200 to 1,500 inhabitants, is almost entirely constructed oi 
this Permian limestone. At the one hundred and Ibrty-fifth mile-post 
west of tb« Missouri the bed of limestone from which so much building 
material is taken crops out quite conspicuously from the sides of tbe 
hills, about 30 feet above the river, but dipping so rapidly that it soon 
passes beneath the bed of the river. After passing the one hundred and 
fifty-fifth mile-post, the soft beds, or those intermediate between the 
well-known Cretaceous No. 1 and the Permian, begin to show their in- 
fluence on the surface of the country, giving very broad level bottoms 
to the river, and the low, gently -sloping hills on either side. Very few 
exposures of the basis rocks are to be seen. 

Near Salina the grass-covered, sloping hills, the entire absence of any 
rock exposures, and the wide, level bottoms, sho* that the underlying 
rocks are composed of soil, yielding sands and clays. We know these 
belong to the series intermediate between the Pennian and the rusty 
sandstones of the Dakota Group, and, so far as we have yet determined, 
are of doubtful age. At Fort Ellsworth the cuts along the road show 
that the Dakota sandstones have appeared, and then continue on as far 
as Fort Harker and beyond. Everywhere we find a thick, superficial 
covering of arenaceous material which was evidently derived from the 
disintegration of No. 1. Our road was along the valley of the Smoky 
Hill Fork, and the bluffs in tbe distance look as though they were com- 
posed of loose saud. It is plain that as we pass southward the sandy 
beds below the red sandstone, as seen on the Little Blue Eiver, increase 
in thickness and retain their variegated color. The soil is still good all 
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along the road. Where the surface craet is cut through by the road 
we observe from one to three feet of vegetable soil. It is somewhat 
arenaceous and would be very favorable to the production of cereals 
and all kinds of garden vegetables, but there must be more or less 
iri'igation. There is no timber here except a little fringe along the 
Smoify HUl Fork and some of its branches, and this is being fast 
removed as fiiel for the use of the road. The surface is very rolling, 
showing the loosely aggregated character of the underlying basis rocks. 
The prairie grasses grow thickly over the ground, especially the short 
buffalo grass, which tbrms a mat in most places. No finer grazing coun- 
try can be found in the world. At Wilson's Station I saw the chalky 
limestone of the Niobrara Group filled with Inoceram-mproblcmatieus. A 
part of the bed is in slabs or thinnish layers, as it usually appears 
wherever it occurs south of the Missouri Eiver, but a part also is more 
massive, arenaceous, and rust-colored. Between the two hundred and 
forty-fifth and two hundred and fiftieth mile-stone west, the road cuts 
throughNo. 3 very distinctly, the whole country appearingto be underlaid 
by this rock. The superficial deposits are quite heavy in place^ composed 
of a deep yellow or flesh-colored marl, *ith small white concretions of 
lime or chalk. This disintegrated material seems to take the place of the 
newer pliocene dejwsits on the Loup Fork and other places. Between the 
two hundred and fiftieth and two hundred and fifty-fifth mile-post we saw 
a small herd of bnffalowithinashortdistanceof the track, also a herd of 
forty or fifty antelope. As the locomotive moved along they seemed more 
like native cattle grazing overthese limitless pasture fields. We saw the 
mirage which is not uncommon in this eounlry. Even small ridges rose 
up into lofty mountains and every valley reflected the light, so that it 
appeared like a pond of water. At the two hundred and eightieth mile- 
post there seemed to be indications of Tertiary betls, and in the cuttings 
are thoi^ands of the small white limestone nodules so common in the 
marls in other localities. I made inquiry at the station, but no rock has 
yet been found in that vicinity. The bluffs along the creek have a 
whitish appearance. At Hays City the massive rocky layers of No. 3 
hre sawed into blocks with a common cross-cut saw, and employed in the 
construction of buildings. It is a rather hard chalk, but is very easily 
worked, the shells, as Inoeeramus, Ostrea congesia, &c., obstructing tiie 
saw to some extent. The builders informed me tliat this rock haniens 
after it is laid in the wall. The quarry from which this i;balky lime- 
stone is obtained is about four miles from the village, and the bed is 
40 feet thick. Fort Hays is located on Big Creek, a branch of Smoky 
Hill Fork. It is surrounded by a broad, rolling prairie country, and no 
timber in sight except the very narrow, irregular fringe of cottonwood 
along the streams. The soil appears to be fertile ; indeed, it could not 
be otherwise with the basis rock composed of the limestones of No. 3, 
but the difdculty of irrigating will prevent the country flxtm being ttsed 
otherwise than as a grazing region, for which purpose it seems eminently 
suitable. The short nutritious grasses which are peculiar to this dry 
prairie region cover the surface like a mat, audit m not strange that the 
buf^lo are sofond of this portion of the West, and still visit it every sum- 
mer. Abouteightmiles west of Hays City there are about 60feet exposed, 
of the dark clays of No. 2, of the Fort Benton Group. The road cuts 
through it so as to show its character well. It is a bright bluish-black 
slaty clay, covered with a thin coating of iron rust whenever the water 
or air can have access to it. It is full of arenaceous concretions of every 
size, which are lined inside with crystals of cale-spar. On the summit 
of the hUls, resting direct on No. 2, are the massive layers of the yellow 
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chalk Wo. 3, containing a few oyeteis and a huge Inoceramm. On the 
Smoky Fork are exposures of lie bluish clays, with thin layers of 
arenaceous limestone containing fossils. At Fort Wallace the buildings 
are all made of this whitish chalk. This rock is also used in the con- 
struction of bridges along the road in many places, and, although not a 
durable stone, seems to serve a good purpose. We have, therefore, 
between Salina and Fort Wallace, exposures of three divisions of the 
Cretaceous, Nos. 1, 3, ^od 3. In No. 1 are found in great abundance 
well-preserved impressions of dicotyledonous leaves, as magnolia, oak, 
sassa&as, poplar, sycamore, willow, fig, walnut, &c. There are also 
various casts of shells of unknown species. In No. 2, not far from Fort 
Wallace, have been found, the remains of gigantic reptiles 40 or 60 
feet in length. No. 3 contains an abundance of the usual species, 
I. problematictts and O. congesta, with fragments of fishes. The interval 
between Wallace and Denver has not yet been examined by a competent 
geologist, and, therefore, nothing definite is known in regard to its 
geology. This chapter contains such observations only as I was able 
to make during a brief trip along the line of the railroad. 

In regaA to the resources of Kansas, I cannot do betterthan to close 
this chapter with aa extract from a memoir prepared by Mr. Meek and 
the writer from observations made in the summer of 1858, and published 
in the Proceedings of the Academy of Natural Sciences at Philadelphia : 

"Although this paper is merely designed to give a brief sketch of the 
leading geological features of those portions of Northeastern Kausas 
visited by us, we cannot close it without alluding to the truly great 
agricultural and other natural resources of this new and interesting 
territory. We mean no disparagement to other portions of the Missis- 
sippi Valley when we state that after having traveled extensively in the 
great West, and after having seen many of its most favored spots, we 
have met with no country combining more attractive features than 
Kansas Territory. Her geographical position gives her a comparatively 
mild and genial climate, intermediate between the extremes of heat and 
cold, while the rich virgin soil of her beautiful prairies is admirably 
adapted to the growth of all the great staple grain and root crops of 
the West. It is true that 'in some districts there is rather a deficiency 
of timber, but as a general thing there is along the streams sufBcient 
for the immediate wants of the country. In addition to this, the 
wonderful rapidity with which forests are known to have sprang up on 
similar prairie lands in Missouri, as the country became settled so as to 
keep out the annual fires, shows that the present scarcity of timber 
should not be regarded as presenting any serious obstacle to the settle- 
ment of the most extensive prairie districts in Kansas. Before going 
out into the interior of the Territory we had expected to find the whole 
country immediately west of Fort Eiiey comparatively sterile; ou the 
contrary, however, we were agreeably disappointed at meeting with 
scarcely any Indications of decreasing fertility as far as oar travels 
extended, which was about 60 miles west of Fort Eiley. Here we fonnd 
the prairies clothed with a luxuriant growth of grass, and literally alive 
with vast herds of buffalo that were seen quietly grazing as far as the 
eye conld reach in every direction. 

" Even on the high divide between the Smoky Hill and Arkansas Rivers, 
south of this, we found the soil rich and supporting a dense growth of 
grass ; and from all we could learn from persons who have gone further 
out, the same kind of country extends for a long distance beyond this 
toward the west. Hence we infer that the belt of unproductive lands 
between the rich country on the east and the eastern base of the Boeky 
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Mountains on the west isi mnch narrower than is generEdly a _ 
and even this so-called desert ooTmtry ia known to possess a good £ 
which may be rendered fniitful liy aitifieial irrigation. 

" In re^rd to the mineral resources of Kansas we have at present only 
time and space to say a lew words : As already stated, coal is known to 
exist, though its extent ia not yet fully determined, at several localities 
in the region of Leavenworth City, while the geological structure of the 
country, as well as discoveries already matle, warrant the conclusion that 
this important and useful mineral abounds at many localities south of 
there. Limestone suitable for building purposes and the production of 
quicklime exists throughout large areas, while inexhaustible beds of gyp- 
sum are known to occur at several places not far west of the mouth of 
Solomon's Itiver. Near this place we likewise saw in the lower cretaceous 
rocks crowning the summits of the Smoky Hills deposits of iron ore, 
hut were unable to determine, in the limited time at our command, 
whether or not it exists in large quantities. Of the discoveries of gold 
in the mountains on the western border of Kansas much has been said; 
nothing, however, but a thorough geological survey, by authority of the 
State government, can lay before the public such full, accurate, and reli- 
able information on these subjects as will bring from the older States 
the capital, skill, and enterprise necessary to develop the great natural 
resoiurces of the country." 



CHAPTER X. 

THE EXISTENCE OF BEDS OF PEAT IN NEBRASKA. 

The subject of peat is also of the highest importance to the West, 
and one which deserves much more attention than it has yet received- 
While the dry climate of Nebraska would necessarily prevent the accu- 
muk.tion of vast deposits of this useful fuel, such as we know to occur 
in many portions of Europe and on the Atlantic coast, yet even if beds 
of two feet or more in thickness can be found of peat that can be used 
as a fuel, it will prove a discovery of inestimable value to the State. 
Peat is usually regarded as holding a position next to coal in its value 
as a ftiel, but of course its real value will depend u^on the amount of 
carbon it contains. Low, marshy, swampy places occur all over the 
State, said, so for as I could detemiine, in a somewhat hasty examina- 
tion, the condition? indicated were favorable to the existence of valna- 
hle beds of this fuel in almost every county. It is my opinion that at 
no distant day peat will become an article of great pecuniary value in 
the West, and that large fortunes will be made in its. preparation irom 
lands which are now regarded of little value. The first step to be 
taken is to ascertain the elements of success ; and the proper way to an- 
swer the question whether there are actually any peat-beds in the State, 
and whether they can be wrought with profit^ i^ to proceed at once to 
some neighboring State whore riie working of peat-beds is in successftil 
operation, and determine the character of the peat and the mode of its 
preparation. Much discredit is often thrown upon new enterprises on 
account of the want of knowledge and experience on the part of the 
persons concerned, and the subsequent almost certain failure is attrib- 
uted to other causes.- It has already been shown by Dr. White, the 
State geologist of Iowa, that peat exists in great quantities in that 
State, and it is even now wrought with profit by companies which have 
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been orgaoized for that purpose. This subject is regarded of so much 
importance to the i>eople of Iowa that it is receiviug a large share of 
the attention of the State geologist. In Minnesota, also, there are said 
to be vast deposits of peat, so that the supply is almost unlimited. 
Now if these statements are tme, if we had no other knowledge, we 
should at once infer that peat beds of greater or leSs size and value 
must occur in Nebraska and the neighboring Territories. The con- 
ditions, as well as the character of the vegetation, must he nearly 
the same in all these States. Peat, so far as the West is concerned, 
may be defined as the slow decomposition of flags, rushes, and the 
common sedges and grasses under water a portion or all of the year. 
But very little accurate information in regard to this matter is known 
in the West. Many people who have read much about, the peat-bogs 
of Ireland suppose that in order that there should be pesit deposits 
there must be a vast growth of mosses. The great dryness of the cli- 
mate prevents the growth of mosses to any extent in the West, and 
very few species occur there. Still in many of the Eastern States this 
subject is exciting much attention, and enormous prices are sometimes 
paid for peat-bogs. Some expensive maehiuerj' has also been invented 
for its mauufe«ture into fuel. At Pittsfleld, Massachusetts, there is a 
company that manafectnres 100 tons of crude peat per day, whiph, when 
dried, is reduced to 30 tons. In New York State a peat bog was pur- 
chased at the rate of $400 per acrcj and a gentleman in New Jersey re- 
fused $25,000 for 28 acres. Now, if the reader will refer back to the 
special reports on the different counties he will observe that there is 
scarcely a county in the State which has not more or less of those low 
bogs, in which there is a rank growth of reed grass and bulrushes, which 
are the resort of myriads of muskrats. In moat of the true peat-bogs 
the conical huts of the muskrat may be seen. Now, where these masses 
of vegetable matter are covered with water so that they do not have 
access to the air for the greater part or all of the year, a process of slow 
decay or combustion goes on by which this vegetable matter is converted 
into peat. There are no large beds of mosses as we so often see east of 
the Mississippi, and even in the region of the Eocky Mountains this 
famUy of plants is very mfeagerly represented.. In Ireland, Scotland, 
and some other portions of Europe, there are beds of peat or turf 20 to 
40 feet in depth. The heather grows in the greatest luxuriance, and 
especially the sphagnum, which has a wonderful avidity for moisture 
and remains fresh all summer. These mosses decay at the roots while 
the tops keep fresh and green, so that these peat-bogs increase in depth 
from year to year. In our Western as well as Eastern States there are 
certain kinds of aquatic plants that contribute largely to the vegetable 
matter in a bog. In all the marshy bottoms or low-lands of the West 
we find, oftentim^ in great abundance, the water Polygonums, the pond 
lilies (Nympkiea and NupkarJ, duck-weeds (Lemna), pickerel-weed, 
(Pontederia), arrow-weed (SagittariaJ, poud-weed (PotamogeUm). Many 
of these plaots grow in deep water, with stems several feet in length, 
and with such luxuriance as to contribute yearly a large amount of vege- 
table matter to the bog. There are many kinds of peat which may be 
readily detected by the experienced eye. These differences are some- 
times in color, some kinds being red, others gray, othei'S black; some- 
times they are almost entirely destitute of fiber or any traces of vegeta- 
tion ; again they lire light and porous, and do not seem to be far advanced 
in the stage of decomposition. Some kinds of peat are so pure that, 
burning, only a small per cent, of aah remains. Others contain much 
soil, lime. Iron, and other mineral substances. 
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The geological formations of the country seem also to determioe the 
character of the vegetation which forms the peat. The surface rocks 
of l^ebraska are raoatly calcareous, and the vegetation of the low places 
is composed of the coarse grasses and sedges. In granitic and silicious 
districts, according to Professor Johnson, the peat-bogs are likely to be 
filled with mosses. 

PBat as an article of fiiel. — ^Perhaps if is hardly necessary, at this 
time, to" enumerate, in detail, the multiplied uses of peat as an article of 
fuel, and yet the want of information on the subject has been felt by the 
writer, even in his more recent investigations. He has made use of all 
the writings within his reach, but for the facts contained in this chap- 
ter he is mostly indebted to a thoroughly-scientific work by Professor 
S. W. Johnson, "Peat and its Uses," and an interesting volume by T. 
H. Leavitt, "Pacts about Peat." To these books, which are readily ac- 
cessible to any one, the reader is referred for any further information. 
Mr, Leavitt has invented a machine which wiU work off 100 tons of 
erode peat, making 25 tons or more of condensed fuel, per day. The 
cmde peat is dumped into a hopper, wet, as it comes from the ground, 
completely pulverized, so as to destroy its porousness, and worked into 
molds like bricks. When we consider that there is, in all probability, 
hundreds of acres of peat gi'ound in Nebraska that would, with this 
machine, yield from 100 to 500 tons of condensed peat per acre, wordi 
at least $10 per ton for fuel, we can at once conclude that the subject 
is well worthy of our earnest attention. This prepared peat seems to 
be a favorite fuel for all domestic purposes. It is commonly cut or 
molded into blocks or sods like bricks, with a length of 8 to 18 inches, a 
breadth of 4 to 6 inches, and a thickness of IJ to 3 inches. There are 
other forma made, sometimes In circular masses or in balls. Mr. Sog- 
ers, of England, found by experience that peat was prepared by the 
drying process, in the month of March, by the strong winds, rather 
than in the hotter n|,onths of June, July, and August, So when there 
was little or no wind he created an arti£cial wind for that purpose by 
placing the sods in wicker frames and swinging them through the air, 
thus drying the sods in less than half tie time. When thus prepared 
it is ased in the heating of dwellings, by means of a furnace, stove, or 
open grate, and is said to give a more steadily-intense and mellow heat 
than any other kind of fuel. It is also used in mauofacturing estab- 
lishments in the production of iron, and the feet that it is free from sul- 
phur makes it a favorite fuel for that pmpose. It has been used also 
very successfully for generating steam. Experiments are said to have 
been made on the locomotives of the New York Central Eailroad, where 
a half ton of peat performed the work of one ton of coal. Another ex- 
periment was tried on a steamboat ou the Hudson Eiver, when 1,200 
XK)unds of peat lasted two hours and twenty minutes, while 1,200 pounds 
of coal were used in one hour. In Prance turi-peat is a favorite fuel 
for the manufacture of iron. At one of the shops 4,500 pounds of turf 
and 2,300 pounds of pig-iron produced one ton of puddled iron ; 26 cubic 
feet of turf and 2,500 pounds of pig-iron yiehled 2,000 pounds of bar- 
iron of superior qbaUty. In Bavaria, also, 3,000 pounds of dense tarf to 
2,450 pounds of puddled iron produces a ton of small bars of fine quality. 

Peat charcoal and turf charcoal are much used, and their freedom 
fix)m sulphur and acids renders them very useful. In Holland the man- 
ufacture of brick, alum- works, breweries, bakeries, are all carried on with 
turf as fuel. Mr. Eogers, at the request of the Emperor of France, made 
experiments on the Paris and Orleans Kailway, and he found that the 
quantity of steam produced by peat was three times greater than that 
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of coal coke, while the steam was got up in one-half the time. The blaae 
was so great as to pass out of the fiimace of the engine. The use of 
peat as fuel is almost universal in European countries; and east of the 
Mississippi the attention has been turned in that direction within a few 
years. It is found on examination to be widely distribnted, and it is 
probable that it will be found to a greater or less extent in every State 
and Territory of the United States. The area covered with peat will, of 
course, depend much on the geological formation and the climate. We 
cannot look for such unlimited deposits in the West as in the East. 
The climate of the West is too dry, and there is comparatively little wet 
or boggy land, and an extensive swamp is hardly known. It is estimated 
that there are 120,000,001) tons in Massachusetts, wluch at the low price 
of $1 per ton would yield the enormous revenue of $120,000,000. In the 
State of Virginia several companies have been organized to work the 
peat-beds of that State ; and it has been ascertained that the great 
Dismal Swamp, which had heretofore been regarded as waste land, is 
one of the most valuable deposits of peat in America. The Dismal 
Swamp Peat Company has already commenced operations with marked 
success. In a report from the latter company the following paragraph 
occurs, which at once reveals .the interest connected with these great 
deposits: 

The peat of the Dismal Swamp bus been the growth of nncouiitod ages, Keoent 
sreological iavestigatioDs have eatablisbed the fact that ' The Bare Garden,' which is 
tJie richest and best portion of this enormous peat fieldiwas once covered hy a gigantic 
forest of reainona woods, principally the gum-tree, cypress, jnniper, and pitch-pine, 
which flourished in primeval luxuriance. When these forests were prostrated by eon- 
vulaions, or the alow process of decay, they were decomposed and covered with moeaes 
and graaaes which aconmulated for many centuries until, by gradual chemical changes, 
peat, extendinE to undiscovered depths and richer in caloric insredienta than almost 
anj other peat hitherto diaeoverod. Analyses of specimens by the ablest ohemiats in 
this counliy have fully attested ita value. And its future influence on this oonntry 
win be surpassed only by the great ooal deposits. 

If the few words written on this subject aid in awakening an interest 
in this matter throughout the^West, the object will be attained. 



CHAPTER XI. 

AETIPICIAL BUILDING MATERIALS. 

The importance of ascertaining what kind of building material can 
be used, not only in the State of Nebraska, but in a large portion of the 
West, which can be manufactured without the use of fuel, cannot be 
overestimated. In this chapter I have gathered such fects hearing on 
this point as seemed to me to be of .value t« the people of the West, and 
to them I would call their earnest attention. I am convinced that if a 
company could be formed which would enter into the business of making 
pressed brick, pise, patent concrete, or any excellent building material 
which could be afforded cheap to the settlers of theSe almost treeless 
plains, it would confer a very great benetit on the inhabitants, and se- 
cure a large pecuniary return. The absence of fuel either above or be- 
neath the surface of so large a portion of the West will be my excuse 
for the suggestions which I shall make in this chapter, whether any of 
them are ever adopted or not. 

1. In regard to pis6, (pronounced pefe-za,) a French term given to a 
method of building which has been long in use on account of its cheap- 
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ness and economy in many of the departments of France, and has 
always commended itself on acconnt of its neatness, strength, and dnra- 
bility, and as the earthy materials for such huildiugs are very abund- 
ant all over the State, and indeed in every part of the West, I wiil here 
give a brief statement of the method of preparation, referring the reader 
to Bees' Cyclopedia, under the article Pise, for the details and Ulastra- 
tioDS. The walls of the building to be erected are formed by means of a 
mold made of boards, which are placed on their sides so as to inclose 
a space equal to the desired thickness, and then the earthy materials 
are placed in this mold in a damp condition, and rammed into a com- 
pact mass by a rammer of a peculiar bind, when it is left to dry. This 
rammer should be wedge-shaped, and made of the hardest Isiud of wood. 
Any small lamps of earth are thus crushed and the materials are well 
mixed, while the surplus water in the earth is pressed out, and the par- 
ticles of earth are more closely united. Hence these houses or walls are 
constructed with great rapidity, and are remarkable for their 'healthi- 
ness, cheapness, strength, and durability. It is said that these walls 
may be made at the rate of three courses of three feet each in length in 
a day, and that as soon as the walls are high enough to receive the iroof 
the heaviest rafters can be placed upon them without danger. The 
next question that arises is, where sh^l the farmer look for the earthy 
materials he needs for his purposes, and are they abundant in the 
State ? The materials are all around him in unlimited quantities. In 
Eees' Cyclopedia we have the kinds of earth given which are suitable 
for this purpose : 1st, all earths in general are fit for such use when they 
have not the lightness of poor lands, nor the stiffness of clay; 2d, all 
earths fit for vegetationj 3d, brick earths; but these, if they are used 
alone, are apt to crack, owing to the quantity of moisture which they 
contain. This, ^however, does not hinder persons who understand the 
business from using them to good advantage. 4th, strong earths, with 
a mixture of small gravel, which for that reason cannot serve for making 
either bricks, tiles, or pottery. These gravelly earths are very useful, 
producing the best work of this sort. Any one who is familiar with 
tliose vast superficial deposits of sand and gravel which cover all of 
Western Nebraska and the greater portion of tJie treeless surface of 
Colorado, Montana, and Dakota, know how abundant the best of mate- 
rials are for this kind of work. There are also certain marks by which 
the commonest observer may detenuine whether the right kind of mate- 
rials are in his vicinity. When a spade or plow brings up lumps of 
earth ; when arable land lies in lumps ; when field mice are able to 
make sobterranean passages; when roads or streams form ruts or 
channels in the ground and the sides remain firm, but especially are 
these materials foimd in great abundance at the foot'of the hills where 
vines are planted, and all sloping cultivated lands. The presence of 
lime greatly improves the quality. It therefore follows that the yellow 
marl which attains such a great thickness all over the eastern portion 
of Nebraska, must be especially valuable for this purpose. In case the 
exact kind of earth is not found at the place where it is necessary to 
build, it is important to learn how to mix the earth" so as to render it 
suitable. Strong earths must be tempered with light ; when clay pre- 
dominates there must be a mixture of chalk or lime ^nd sand, and the 
proportions in which this mixture is made must be determined by the 
judgment of the builder. It is better to mix some small pebbles, 
gravel, rubbish, indeed any small mineral substances, but nothing of 
an animal or vegetable nature. These harder substances bind the 
earth firmly, and being pressed, and pressing in all dir^tions, renders 
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the whole more firm and solid, bo that at the end of two years the 
wall becomes as hard as freestone, and a chisel must be used to 
break it, like any soKd roek. This material can also be used for 
the building of walls, as the inclosures for parks and gardens, for 
fences, for fields, &c. The ancients used it for making rough walls; 
the Italians now use it for the construction of terraces that cover 
their houses ; the Moors for all their walls ; the Spaniards, French, 
and others, for some of the floors of their apartments. The strength 
and durability of these houses, built in this way, is shown from the 
fact that some of them have been pulled down, the title-deeds of 
which, in the possession of the proprietors, showed them to be one 
hundred and sixty-five years old, and they had been kept in poor repair. 
The rich traders of Lyons have no other way of building their countiy 
houses. These buildings, by painting in ireseo, may be made to look as 
beautiful as the owner may desire by the use of red or yellow ocher, or 
any othfer mineral paint. Along the Ehine many of the beautiful man- 
sions which gladden the eye of the traveler as he glides along its bauks, 
are made of nothing but these earths. In the dry climate of the West 
these houses could be inhabited almost a^ soon as finished. Besides 
the great strength and cheapness of this method of building, it has the 
advantage of speed in its execution. One may calculate to a day the time 
when a certain work can be completed. It is known that two men can 
build in one day six feet square of the Pise ; then six men, which is the 
number required (three in the mold, and three to dig and prepare the 
earth), will build in sixteen days, or at the end of three weeks, at least 
228 square feet of wall, or a solid and lasting habitation sufficient for 
the necessities of a family. Six men can complete a wall 540 feet long 
and 6 feet high in one month, and twelve men can finish the same 
work in fifteen days. Thus, by multiplying the number of molds and 
workmen, the rapidity of construction will be proportionately increased. 
The building is floored, rooted, and finished within like a stone or brick 
house, except that lathing on the walls is not necessary. The above 
facts are given merely to show the simijlicity of this process of build- 
ing, and its admirable adaptability to the wants of the western people. 
Patent concrete, — Although Ransom's patent conci-ete, which is so 
popular in England, may never be brought into general use in this 
country under that name, yet the principle involved must be adopted 
to a greater or less extent; and as it seems to be so valuable, even to 
the production of a better and stronger building material than can 
usually be found in a natural state, I will here notice a few of its promi- 
nent features. It seems to me very proper that some of the methods of 
making artificial stones be briefly described in this connection, in order 
that the attention'of builders may be called to it and some advantage 
be taken of the vast supply of materials that cover the country. The 
materials which are used in forming the "patent concrete" are mostly 
sand, which may be molded into any form. Even rubbish, iragmente 
of rock, and almost any kind of loose sandy material, jnay be em- 
ployed, and there is scarcely a county In the State that has not an 
abundant supply. The rock is made with great rapidity, and is ready 
for use without drying orbuming. It hardly requires a temporary shed 
in this dry climate, for its manipulation is not affected by the weather. 
The rock becomes, when made with sand and cemented with the silicate 
of lime, a true sandstone. It is made by saturating the blocks in a 
solution of the silicate of soda and then applying a solution of the chlor- 
ide of calcium. This produces a rapid double decomposition, leaving 
an insoluble silicate of lime within the stone, and a soluble chloride 
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of sodium (or common salt,) wLich could afterward be removed by 
waaliing. A coating of hard silicate of lime, has actually formed and 
deposited on the surface. Mr. Bansom made svall blocks of vswious 
forms in the presence of a committee appoipted for the purpose of 
examining the merits of this invention, mixed coarse sand with the 
fluid sihcate of soda, and then dipping the mold into the chloride of cal- 
cium, ther? came out almost instantly a compact, solid, and evidently 
durable material. In such soMds there appears to be no element of 
destruction. Many experiments were tried to ascertain the strength of 
this material, and it was found that very few of the natural roclts could 
compete with it. It was compared with the celebrated Portland and 
Caen stone, and found that a bar of tlie concrete stone 4 inches square 
and 8 inches between the supports sustained 2,122 pounds, while the 
Portland and Caen broke respectively at 750 and 780 pounds. It was 
also shown that the adhesion of the concrete by suspension was lj980 
pounds, while the others separated at 1,104 and 768 pounds. The 
lectures of Professor Ansted, of England, on the various kinds of eco- 
nomical rocks are of great interest, and he particularly commends this 
concrete as one of the cheapest, most beautiful, and durable of our arti- 
ficial building materials. 

In connection with this subject I would call the attention of the west^ 
em i>eople to the American Building-Block Company, the office of which 
is at No. 24 Vesey street, New York. The principle involved is very 
similar to the one already described. The merits of this invention may 
be best explained by the following extracts from a pamphlet published 
by the company : 

A good, durable material for the construction of Ijnildings, thatcomWnes facUityof 
manufeeture, cheapness, beauty of color and shape, convenience in haiidling, resistnnce 
against changes olatmospliere, and complete fitness for the nses for which it is intended, 
has been a want so well understood, tiiat much time, capital, and labor have been de- 
voted to its attainment. 

The building-blocks manufactured by this company are believed to fully and com- 
pletdy meet lul the above loquitements. 

Theee blocks me easily and rapidly made, each machine being capable of tumingont 
atioat five thousand per day, and three or lour machines may be run by one steam en- 
gine of thirty-horse power. 

They are composed of the cheajMist known materials — mainly sand and lime — and are 
made m such form and size that walls can be couatruatod &om them as cheaply as with 
good common brick. 

In their external appearance these blocks make a building of unsurpassed beauty. 
The shape is entirely i^niform, with sharp, well-defined lines, and they cau be made of 
every variety of shade, &om a pure white to a dark-brown stone color. 

These biotas, as now manufactured, are ten inches long, five inches wide, and fonr 
inches thick, containing two hundred oahic inches, and weighing abont eleven pounds 
each; they have an air-chamber running through the center, which facilitates the 
handling of them, both iu transportation and in their constrnetion into buildings. 

The fact that air is one of the beet non-conductors, and awall built with these blocka 
baving air-chambers running vertically through the entire wall, shows conclusively 
that duanges of temperature will be less felt in houses constructed Irom tbero than in 
those bnitt of any oftier material. 

The blocks, from the nature of the material used, and the sm'cre pressure to which 
they are subjected in process of mannfactnre, are very durable in their character, as it 
is a well-known and established fact that mortar composition, properly made, is the 
most enduring of all substances, witJistanding exposure for centuries, and constantly 
growing harder by atmospheric changes, until it becomes a perfect stone. 

These blocks have been subjected to every conceivable tern — have been immersed in 
water until they have absorbed all the moiBtare which they could hold, and in that 
condition have been exposed to severe frosts and then thawed, and the same process 
repeated again and again. After being subjected to all the alterations of the atmos- 
phere, the result iu sM cases has but proved the mdestruetiUUli/ of the hlook. And it is 
believed to posses all the enduring qualities of the old BoiQan mortars, which have 
existed nnchanged for over three thousand years, except to become harder and harder. 

Blocks identical in shape and giee, but not in hardness, known as the Foster block, 
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and composed of much the same materials as those maimfactnred hy this company, 
have, fortunately for the actual test of thoir durability, been made, and houses built 
from them ten or eleven years '^go. These houses are shronger and better to-day than 
■when first erected. The fliatenal would long since have been in general nse, bnt for 
the diffionltiea and obstacles which have now, happily, been overcome by means of de- 
vices and improvements which are covered, by several lettetsJpatent owned by this 
comx)any. The block, as before stated, is mainly composed of lime and sand, aad is 
molded under immense pressure; bnt in addition to the pressure, the blacks, as form- 
erly made, required time to become anfficieatly hard to be fit for use ; this was an 
objection. The machines used to mold them were presses made in various ways, not 
one of which proved strong enough to do the work for any profitable Jength of time. 
This was a very serious obstacle. And the fact of the blocks being inanfiiciently solidi- 
fied by pressure, and the want of experience and knowledge in the manipulation and 
nfter-treatraont of the materials forming the blocks, caused some of them to be made of 
an infbrior qualify, which did the composition injustice, and has retarded their general 
introduction, 

The first of these difficulties has been overcome by improvements in the composition 
and mode of treating the mixture before and after pressure. 

The second has been, overcome by the invention of a machine so constructed as to 
prodace alt the density itttainable. 

The theory of this composition, relative to its strength and durability, Is simple and 
easily understood, and has be«n. fully demonstrated ti be practically and chemically 

it with caustic lime in correct proportio 
, . , Qipulation and after-treatment, produce 

partial decomposition of the sand, by which silicale of lime is generated — an inM^eesa- 
ble cOTuitfion and an invaHaile result. In this condition the composition is ready for tha 
mold and the press. The block thus formed, when exposed to the air, gradually 

iiarts with a portion of its moisture, and begins to absorb carbonic acid from the air, 
or which the lime has an affinity. This process goes on slowly ; a portion of the water 
present, and that afterward absorbed, being chemically taken up and combined 
in the form of crystallization. This process goes on until the intei'stices of the stone 
are filled up, and the block becomes non-absorbant, growing harder for years, by the 
action and effect of the veiy agents that destroy freestone, marble, brick, &c., viz, 
water, iros^ and carbonic acidninn the atmosphere. 

The novel form of this block, having an air-chamber running vertically through the 
center of each block, siiincheslongby one inch wide, iasoarrangedaa to secure a cir- 
culation of air through the entire waU, operating as a perfect non-conductor of moisture, 
cold and heat, making a perfectly dry wall inside, a cool honse in summer, and a warm 
one in wint«r. 

This perforation likewise facilitates the seasoning or hardening of the block evenly 
and thoroughly, presenting more aurfiice to the action of the elements that perfect the 
block. The size of the block above allnded to is considered, for general purposes, the 
most convenient, bnt the mannfaeturcv is by no means confined to it ; for it is contem- 
plated to make all sieos, from tbaiof the common brick to the ordinary-sized brown stone 
, and marble frouts, plain or fancy, as it may be molded in any desired form, and is, 
therefore, adapted to all kinds of buildings, as churches, hails, factories, houses, stores, 
cottages, stables, barus, or any other class of buildings, including bridges, sewers, 
docks, water and drain pipe, lawn and garden ornaments, tUes, statuary, vaulte, or- 
namental work, &c., combining, it is believed, more positive advantages than any other 
building material now in use. 

While this block has heretofore been rather imperfectly made, it has stood the test 
of time and the elements. Ample evidence is at hand lio prove to the entire satisfac- 
tion of the most skeptical the durability of the block. Building constructed ten years 
since from it have clearly demonstrated its indestn^otibility. The iutelllgent, practi- 
cal mason, ihmjliar with its component parts, admits it to he reliable ; and those 
learned in the science of chemistry, pronounce it imperishable ; and the only reason 
why this material has not been more generally introduced to the public for building 
purposes was for the want of proper machinery to mann&cture the blocks. 

Tears of time and thousand of dollars have been expended in efforts to reach the 
point where we now stand. We are now prepared to offer to the pubhc the results— a 
building material which possesses the following merits, many of which are peculiar to 
itself: 

1. Its material composition is such that, so long as the laws of chemistry hold good, 
time will bnt make it more durable. 

2. It is made in such form, and with snch exactness of outline and dimensions, that 
walls built with it give complete protection against atmrapheric changes, and are fire- 
proof. Buildings can ho. finished cheaper and better than if of brick or wood. In- 
terior walls may bo left unplastered when desired, or, if plastering be preferred, it can 
be hod at ooe-third of the cost, and of a better and more durable quality than by ordi- 
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nary modes, aa a coat of htifd-flnieli may be applied directly upon the face of the wall, 
for which it hns a sfrotig nflinity, attochlD^ iteelf so fimily that it cannot be scaled off, 
thas savin); tlie expense of atttdding, fumnc, lathing, and two coats of plaster, and 
leaving do hiding place for vermin that so ireqnently find shelter in a laUi-and-plas- 
teted wall. The saving of the item of plaster is estimated to be abojit seven-eighths 
over the qnantity required "in constructing a brick lath-and-plastered house. There ia 
another advantage gained, which is, the certainty of having walls that will never crack 
in theplaster. 

3. The affinity of mortM- for the material — both being of the same nature — is snch 
(Jiat the bond is much stronger than in the case with brick or stone. In this respect 
tlie superiority is so great that it must be seen to be fully realized, as a wall bnilt Jrom 
this material becomes, in fact, one compact mass of stone. 

4, The eharpnees of outline, the shape ai)d size, the exactness £>f dimensions, (which 
are not warped or impaired by burning, nft-er being molded,) and the color of the 
blocks^ which can be modified or varied to suit the taste, all furnish the skillful archi- 
tect with means fer producing the most beautiful effects. 

For the interior of churches and public bnildinga, designed to be finished in imitation 
of stone-work, it is moat admirably adapted, either for columns, walls, or ceilings, espe- 
cially if arched and sroined, as it is not liable to discoloration or cracking, as is the 
case ^ith lath and pfuster. Tou set all the effects and dnlabOitf of real stone at a 
email part of the cost, and the subdued color of the blacks gives a tone and quality 
most grateful to the eye. 

" * " ' " ' 's notr the least advantage. These blocks 

n be found, (the places where sand is not 
is neither stone nor clay for bricks, and 
□s can hardly be overestimated, 
e not that which will satisfy the great want 
that has been felt throughout the ages, from the time when men became wiaa enough. 
to bnild houses rather t£ai^ huts ! Combining the great elements of durability, avail- 
ability, the greatest possible protection from atmospheric changes, strength of walls as 
11 whole and in all their parts, beauty in color and texture, in form and proportion, 
cheapness without a sacrifice of any requirement — what more can be desired f 

Professor E. N. Horsford, of Cambridge, Massachusetts, one of the 
moat eminent chemists and scientific experts in this country, made a most 
careful examination of the merits of the bnilding block manufactured 
by this compauy. 

Foster's patent is iwu>. It differs from common sand and lime mortar in essential 
particulara. It is a stonb, while mortar is a materia] for binding stones together. The 
latter cannot be aubstitnted for the former, Foster's stone owes its distinguishing 
clraiacteristio to its having been produced under pressure. By means of this pressure 
And the small proportion of water employed, a product is obtained fcora common mar 
terials, snitcd to new and distinct uses, where uniform size and determined form are 
important— as in the erection of buildings— and in which great density and strength 
ace required. By means of this pressure the sand trains are settled into positions of 
lees mobility, and more surfeces have been brought int« contact or close proximity. 
Within the stone there is developed silicate of lime, a cement, at the surface of each 
sand grain and binding it to its fellow. This cement ia more effective because of the 
sand grains. The less me thickneas of the layer of cement required the more effective 
it is. The hardness of Foster's stone is due in some degree to the formation of hydrate 
of lime, and double hydrate and carbonate of lime, as In common mortar, and to the 
formation of silicate of lime at the surface of the sand grains, but more to the pressure, 
which, by reducing the thickness, Has increased the effectiveness of the cements. 
Common mortar, in setting or drying, becomes porous flrom the escapeof surplus water. 
Through the pores thus left, the carbonic acid of the air enters and forms the double 
hydraM and carbonate; hot, at the same time, prevents the formation of the more 
tenacious sUicate of lime. 

I have analyzed a series of samples of artificial building stone, made by Foster and 
others — one of them that had served eleven years as part of a foundation wall, and 
others of various leaser agea, some of them only a few days old. In the oldest of them 
only waa the lime all combined and rendered anbstantiaJIy insoluble. This sample 
was nearly as hard as Connecticut River sandstone. Others of only a few months' age 
wereequally Lard at the surface, but leaa firm in the interior. TUesuriWoof afresh^- 
made block, exposed to the air, rapidly hardens, whOe the changes within are slower. 
A fiesh &a«ture of a block several years old shows a zone of peculiar ahad(i, extending 
from the outer suri^e toward the heart of the stone. This zone marks the progress 
of certain chemical changes which attend the hardening process, and illastratea the 
faet of the improvement of the stone with age. These changes are accompanied by 
increase in weight, due to carbonic add absorbed from the air, and moisture abaorhed 
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and oflmbined wifh the steadily forming silicate of lime. I have found, by esperiraent 
and analysis, that a block of Foster's building stone, eleven years old, contains from 
ten to fourteen times as much silica combined with the lime in the process of manu- 
f^tnte, and after it was molded and pressed, as was contained iu a fresh T>locl( made 
by the same process. This increased amount of silicate of lime, as well as of double 
hydrate and carbonate of Hme, is in keeping, as already su^ested, with the observed 
increased hardness of tie stone aa it grows older. 

The newness of Foster's patent is in the process and in the proportions of the ingre- 
dients he employs, rather than in the character or kind of the ingredients themselves. 
Of these ingredients he makes a portable stone of definite form, having the same kind 
of advantage for bnOding purposes that bricks have. The originality and validity of 
the patent seem to me beyond donbt. 

Van Derbui^h's indention is the application of beat to the mixture of sand and 
moist hydrate of lime, to increase the amount and effeetiveness of the cemenb before 
the blocks are molded. TheomoMnfof cement is increased, inasmuch as the production 
of silicate of lime from a mixture of sand, lime, and moisture is facilitated by heat, as 
I have demonstrated by experiment, and this has been brought to bear for a length of 
time before the materials are molded and pressed. The effectiveness of the cement is 
increased, since the mode of manafa«ture spreads the cement more uniformly over the 
Bnrfa«e of the sand ^ins. 

It has been found m practice that blocks made by Foster's preoess are subject to the 
condition of the atmosphere, whether moist or otfierwise — that is to say, under the 
inilnence of a dry atiuosphere, immediately after molding and pressing, they do not 
harden ; whereas blocks made by Van Derbnrgh's process are not influenced by the 
hygrometric condition of the atmosphere, bnt the process of hardening goes steadily 
and uniformly forward. It is also found, in practice, that by first slaMne the lime 
and then mixing it, ae a powder, with moist sand, as in the process of ±'oster, the 
slaked lime does not so e^ectually and uniformly coat the sand- as when the mixture 
is made with moist sand and finely-groand unslaked lime, and the whole snbjeoted to 
beat during the process of slaking, as in the method of Van Deiburgh. By slaking 
the lime in confined space, with, ot by means of, the ilioisture at the snrface of the 
sand grains, the nearness of the hydrate of lime formed to the sOica, on which it is to 
act, is greater, and its chemical affinity is greater, both &om the nearness and &om the 
heat dne to slaking, and to the admitted steaon, than it can be where the hydrate is 
cold and dry, and encounters moisture at the aunaee of the sand grains. In the latter 
case the condition approntiioates to that of milk of lime and sand, in which, according 
to Fuohs and Petzboldt, little or no action takes place, lathe former, chemical affinity 
between the silica and lime is aided, not only by the nearness and heat, bnt also by the 
nascent condition of the caustic lime, at the instant of its slalting, in. contact with the 
sand. In Van Derbnrgh's proeess the ingredients enter the block in a more advanced 
stage of the chemical aetion that is to result in solidification ; more freshly-formed 
silicate of lime exists in the block, when molded and pressed, under Van Derbni^h's 
improved process than under the process of Foster. Microscopic examination shows 
the individnal sand grains in a Tan Derburgh block to be coated by a more transpa- 
rent crystalline cement than is the case in Foster's block. This transparency and crys- 
talline character are evidences of greater tenacity in the cement, because of the greater 
extent of surface and tliickuess through which the cement exerts its binding force. 
They are due in part to the bydrated silicate of lime, in part to the double hydrate 
and carbonate, and, doubtless also, in a I^sh fracture, to the crystallized hydrate. 
This hydrate'^ on exposure to the atmosphere, absorbs carbonic acid, forming additionid 
double hydrate and carbonate, which imparts greater tenacity and hardness to the 
extent of the action, and accounts, for the most part, for the rapid hardening which a 
fresh surface experiences on exposure to the atmosphere. 

I have prepared samples of budding blocks froin Berkshire sand and cheniicalty pure 
lime, as neariy as might be in the laboratory, according to the practical working of 
Yan Derbu^h's, and according to the patent of Foster. These blocks, npon analysis, 
gave the following results : 

Silicic acid combined with lime, for every hundred parts of quicklime employed — 

In Van Derbnr^'s 5.02 

In Foster's 3.76 

I have also analyzed a block of Van Derbnrgh's stone, some twenty months old, and 
find the proportion of silica derived from the sand of the block, by the action of the 
lime at the time the block was made, and daring the period that h ' ' " ' 

be very large. Aasuining the composition of the block to be nine 
quicklime, I find the proportion of silica, produced by the action of the I 
4^,67 for every hundred of lime. This percentage, compared with the silica of a block 
of Van Derbnrgh's stone freshly prepared, using; chemically pure lime, gives a ratio of 
0-7^30j 0.0751, or nearly 10 to 1. Compared with the silica in a block of commercial 
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qnicklime, it gives a ratio of about 42 to 1 ; while Foster's block, eleven years old, 
gives a ratio in the bflst speoimec of 13.5 to 1. 

I have ibunfl, by espetiment, tliat a fteah block, made by Foster'a process, placed in 
au atmosphere made artificiaJly dry, does not harden so rapidly, or so thoronghly, as 
in ordinary atniospberie air, and especially as in moist atmospheric air. I have also 
fonnd that, in an atmosphere highly chareed with carbonic acid, the hardening of the 
hlock does not seem to be promoted/ if tne atmosphere be dry. These resnlls might 
have been inferred from the general principle that the chemiMl action of the lime on 
silica, as well a3 the absorption of carbonic acid, and. its combination with lime, de- 
mand moisture. They confirm the results of experience with the Foster bnilding 
blocks, before mentioned, and enable one to see why a block in which more silicate ot 
lime ia formed at the outset, as in Van Dorburgh's, should be less dopcaident, for its 
hardness, on the hygromotrio condition of the atmosphere. 

I regard the practical working under the Van Derburgh patents, as now carried out, 
as based upon a new and distinct invention, prodacing results decidedly superior to 
those formerly obtained by the process of Foster. 

I have ^en an opinion to Mr. Strout, of Portland, on the claims of Foster, Van 
Derburgh, Ransoiae, Buscbhaupt, and other patentees, in which ray attention had 
been drawn to only three out of seven of Van Derbnrgh's patents bearing on the 
subject. From the language of the patents submitted to mo, I did not gain a just con- 
ception of Van Derbnrgh's processes, as prneticaliy carried out, and objected to them 
on account of the appaieutly great time required, and the moderate production to he 
^peoted. I have become satisfied from actual inspection of the process of manufSc- 
tnre that this great time is, in praetical working, unnecessary, and that the whole 
operation is very simple, and permits oontinuons and rapid mixing, molding, and 
pressing. 

The claims of Van Deiburgh, Eansome, and Ruschhanpt, to some extent, cover com- 
mon ground. 

Van Derburgh may justly claim : 

Ist. The sJaEing or the lime in contact with the mowt sand, which is to be made into 
building bloiAi, and, after subsequent dampening, subjei ting the mixture to pressure 
to fomthiiildii^ blocks. 

iW. The appEcation of heat to a mixtnre of lime, in the pmicts of >iliking, and 
mriat saud, the heat being derived from the slaking lime, or from this and other 
sources combined, preparatory to pressing into blocks 

3d. The sluing of the lime in contact with the moist sand m conhued space, by 
■which very great heat is brought to the aid of the chemical action ot lie caustic lime 
on the silica of the sand. 

4th. The subjection to pressure of a mistnre of moist sand and lime, slaked in con- 
tact with the sand of the mixture, after having been subjected to heat. 

&tb. The use of a mistnre of lime, slaked or imslaked, with sand, with the addition 
of m liquid sUicate immediately before molding and pressing. 

6th. lie saturation, with a solution of an alkaline silicate, of blocks made by 
pressing a mixture of moist sand and caustic lime. 

7tb. The use of saccharate of lime and solnble silicates in the formation of silicate 
of lime in building blocks. 

8th. The use of freshly-broken sand grains, to fill iutersticcs between coarser grains, 
and thus produce a smoother and harder artlUcial stone. 

9th. The application of pressure, by percussion, to a mixture of saud and lime, in 
whatever form his patents cover. 

That the manufactnre of artificial building materials without the use 
of fuel will be an object of zealous pursuit is an absolute necessity. 
The various earths for that purpose are distributed all over the country 
in the greatest abundance, and the peculiar dryness of the atmosphere 
renders tho climate especially adapted to success in that direction. The 
above extracts have been made in this chapter for the purposes of con- 
veying information to the people of the West on this most important 
subject, and we propose to pursae it much farther in future reports. 
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EEPOKT OS THE PALEONTOLOGY OF EASTERN SEBRASKA, 

WITH 

SOME REMAKES ON THE CAEBONIPEKOUS KOCKS QF THAT DtSTKICT. 



INTRiODUCTORY EEIIAEKS. 

There are probably few well-informed geologists who will, at the pres- 
ent time, maintain that the occurrence of a vety similar, or even the 
same' group of fossils, at widely se]»arated localities, necessarily proves 
the rocks in which they are found to he of exactly contemporaneous 
origin. The most that is now generally maintained in this regard is, 
that such identity or correspondence of types at very distantly separsited 
parts of the world, indicates that the strata in which they are embedded 
were formed during the prevalence of identical or similar physical con- 
ditions at some time during the same gn^at geological epoch, and that 
tkey hold the same, or nearly the same, relative position in the geolog- 
ical columu of their respective districts. For instance, although a stratum 
in the Eocky Mountains, containing the remains of very nearly the 
same fauna as some particular snhdivision of the Devonian system of 
Europe, mightj for aught we linow, be hundreds of years older or newer 
than that particular division, we would have little or no room for doubt- 
ing that it belonged to the great Devonian series, or possibly even to 
some definite known horizon in that series. We could moreover very 
positively assert, in such a case, that it would be, according to all past 
experience, useless to seek there at any lower geological horizon for 
workable beds of coid, or to expect to And Silurian rocks or any of their 
peculiar products above, supposing there had been no overtui-uiiig of 
the strata at the particular localities. 

Hence, although iialeoutology does not enable us to ascertain the 
exact actual ages of rocks — when applied with due caution and skill in 
connection with a careful observance of their stratigraphical arrange- 
ment and lithologiciil and other physical characters — it does afford the 
mean* of fixing their re/oiiue ages, as well as of identifying the same 
beds at different localities, within given fields of observation, with very 
considerable precision. It is therefore not merely one of the more im- 
portant aids to the geologist in his investigations, but in the present 
state of geological science, it is the only sure guide in classifying and 
determining the order of succession of rocks, where this cannot be done 
by their actual continuity or obvious superposition. For these reasons, 
it is now the universal practice, in all geological surveys conducted ui)on 
sound scientific principles, to devote especial attention to this depart- 
ment. 

In the present instance, this becomes the more particularly desirable 
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in order to throw as iiniclj !iglit aa possible upon questions of botli sel- 
eiitifiti and economical bearing, since rather widely diftterent views are 
entertained by geologists iu regard to the age and position in the geo- 
logical Golnmn, of some of the rocks in Eastern Nebraskii, with relation 
to the Ooal-Measures and other (jarboniferous deposits of this country 
and Earope. 

This discordance of opinion has caused the writer to enter intoTnore 
minuteness of detail in giving local sections, and repeated lists of fossils 
fonnd in each particular bed and seam of rock seen at different local- 
ities, than would othei'wise have been done. To all geologists familiar 
with our western (joal-Measures and their eharacterisHc organic remains, 
it may also seem superfluous to bring forward arguments to prove that 
no part of the rocks under consideration can either belong to the Lower 
Carboniferous, or to the Permian. My apology for discussing at length 
a question already so dear to all in this country acquainted with the 
subject, is- the fact that an eminent foreign geologist (Professor Geinita, 
of Dresden) for whom I have great respect, from an examination of an 
incomplete series of specimens ifrom these rocks (and doubtless partly 
from not being acquainted with the range of species and genera in the 
Cai;boniferous system of this country) has referred the outcrops here 
described along the Missouri in part to the Lower Carboniferous, and in 
part to the Permian. As his views on these points have probably been 
accepted, at least by some geologists in the Old World, it has been 
thought desirable to place before the reader all the facts now known 
that have a hearing on the questions at issue. 

In order, therefore, to afford a fixed standard of comparison between 
the organic remains of the Nebraska deposits under consideration, and 
those of well-established horizons in the Ooal-Measures of Iowa, Missouri, 
Illinois, Kentucky, &c., I have considered it proper to give figures and 
descriptions of as many of the species of these Nebraska fossils as 
possible. With this view, eleven plates of closely arranged figures have 
been prepared, illustrating a few more than one hundred species, belong- 
ing to the several groups, Foraminifera, Corals, Polj/zoa, Braclmpoda, 
LaimlMranchiata, 'mlobites, &o., together with a few fishes, all of which 
are more or less fully described in the following text,* 

Although most of the species are known to range through the entire 
series, the figures of those from the several outcrops that have been 
referred by others to widely different horizons are arranged on different 
plates, in order to illustrate, as far as it can be conveniently done, the 
vertical range of the various types. To do this completely, however, 
would rfequire the repetition of most of the figures on each of the plates 
from specimens obtained at Bellevue, Plattsmouth, Bock Bhifi', and Ne- 
bmska City. But as the Omaha, Bellevue, Plattsmouth and Eoct Bluff' 
outcrops so obviously all belong to one unbroken series of Upper Coal- 
Measarea,t and are even all acknowledged by Professor Geinitz, after a 
study of their organic remains, to be Carboniferous, the figures of their 
fossils given are here arranged together on Plates 1, 2, and 3 ; though 
the particular locality and position of each is mentioned in the text in 

* T))ese fishes li.ivo been describert in a separata section by 
the Iowa and. IlSinois geologieal aurreys, ■who bas devoted sf 
of that brnncb of jioleontology with Professor Agassin, at CBuibiid^e. 

t It may be nropei: to esplaia here, that by tbo nse of the terms Upper, Middle, nud 
Lower Coat-Measiires, we simply mean the upper, middle, and lower parts of tbo true 
Coal-MeoBures, and not any divisions tliM are separated by constant puleontological or 

ELysical broaka in the series. We have no Coal-Measnres below the horizon of the 
[oiintainlimestoueof tbo Mississippi VaUe)-,BUcli as are sometimes, iu other couutiios, 
called Lower Coai-Meaxuree. 
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connection with the descriptions, and farther ilhistrated in the accom- 
panying eectiODS. For convenience, this division of the series might be 
provisionally designated as the Platte division, from its development in 
the vicinity of the mouth of Platte Eiver, where the varions outcrops 
seem to e3diibit altogether a thickness «f between two and three han- 
dled feet. It should be borne in mind, however, that there is no paleon- 
tological or constant lithological break between these beds and beds 
A and B, at Nebraska City, Wyoming, &c. ; while bed B is closely related 
by most of its organic remains with the bed C above, at the lirst-men- 
tioned locality, 

The iijssils figured on Plate IV", with the excei}tion of a few noted in 
the explanations as being from outcrops on the Missouri below Mebraska 
City, at Brownville, Aspinwall and Bnio, believed to hold entirely, or 
in part, a position above the horizon of division C at Nebraska City, 
were all found (at varions depths) in a shaft snnk nearly one hundred 
feet, on Hon. J. Sterling Morton's place, one mile and three-quarters 
west of the Nebraska City landing, commencing at an elevation of 73 
feet above low -water mark of the Missouri. In regard to the exact rela- 
tions of the beds penetrated by this shaft, to the outcropat the Nebraska 
City landing, there is some room for doubts. If Professor Marcon was 
right in referring the beds exposed at Mr, Morton's place, at the top of 
the shaft, to the'lower part of the section seen at the landing, thea tlie 
beds ijassed through by the shaft must hold a position immediately 
below the base of the section at the landing, and between the latter 
and the horizon of Eock Bluff section j but if the outcrop at the top of 
shaft really holds a higher stratigraphical position than any part of the 
section at the landing, as there are some reasons (to be mentioned in 
another place) for believing, then the fossils figured on Plate IV, as 
the species would indicate, may belong in part to the horizon of division 
C, and in part to division B, of the section at the landing. This ques- 
tion, however, being involved in some doubt, it has been thought the 
better plan to figure the species from the shaft on a plate by themselves, 
distinct from those obtained at the Nebraska City outcrop ; and this 
plate is placed provisionally between those containing the forms from 
bed B, and the plates including the fossils from the still lower Platte 
division. 

The species found in division B, at Nebraska City, Bennett's Mill, and 
Wyoming, are arranged together on Plates V and VI 5 while all the 
known forms from bed C are arranged on Plates VII, VIII, IX, X, 
and XI. As we did not succeed in finding good specimens of all the 
numerous species known to occur in division C at Nebraska City, and 
it seemed highly desirable that they should all be here fully illustrated 
together, a few of Professor G-einitz's figures of species from this hori- 
zon have been copied, and in each inst-ance duly acknowledged in the 
accompanying explanations. 

Of all the species figured and described, comparatively few are en- 
tirely new to science, though many of them have not before been illus- 
trated by figures ; while the exeelleut illustrations of many of the others 
published by Professor Geinitz, in his recently issued work on the fos- 
sils of these rocks (Carbonformation und I>yas in Nebraska, 1806), are 
accessible to comparatively few in tlus country. 

As Professor Geinitz has referred a number of these Nebraska fossils 
to European species, from which they seem to me to be entirely distinct, 
figures of the European species to which he referred them are also given 
on the same plates, for comparison. These have been copied with great 
care, from the most reliable figures accessible, and in most cases from 
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those originally published l)y the authors of the species, iu order to ffi\e 
the student the means of forming his own couclusious in regard to the 
relations of the American forms to the foreign species. 

Having enjoyed an opportunity, during the spring of 1867, in con- 
nection with the Nebraska geological survey, to examine personally, not 
only in Nebraska, but through rather ■wide areas in Iowa, and portions 
of Kansas, numerous natural sections, quarries, shafts, drifts, borings, 
&c,, in the rocks from which the fossils described in this report were 
collected, some of the facts observed may be appropriately stated here, 
before entering upon the paleontological descriptions. 

Although thin beds of these Upper Ooal-Measure limestones are known 
to exist under the bases of the . hills bounding the Missouri "Valley, a 
Uttle above the surface of the river, for eight or tea miles above Omaha 
City, the quarry just below that place was the highest notthern jtoint 
at which these rocks were examined during the late survey. The base 
of these quarries is almost on a level with high-water mark of the Mis- 
souri, and the whole thickness exposed is only aboat eight feet, consist- 
ing of bard grayish and bluish gray, rather impure limestones, in four 
to ten inch ^yers, with more or' less flinty concretions, and arenaceous 
clay partings, all showing a slight local east or northeast dip. The fos- 
silsfound in th^e layers were FvsuUna a/Undrica, 8eapMo<^nm (f) hemis- 
pltwticus, ArchtBOcidaris triserratus, Prodttctus costatus, P. semiretieiilatus, 
P. longispinvs, P. Prattenianus, Spiriferina Kentuclcensis, Athyris eub- 
tilita, Spirifer cameratus, and teeth of Peripristis sminidrcularis.* 

We were informed by one of the workmen at the quarry that a thin 
bed of black shale occurs beneath the limestone of the quarry, but it 
was not exposed at any place examined. The limestone is said to mate 
good lime, and is well adapted to most kinds of masonry, while in hard- 
ness and strength, and the thickness of the layers, it is foand to be an 
excellent material for door and window caps and sills. Unfortunately, 
however, the heavy deposits of Unit an^ Loess overlying these rocks, 
add. materially to the expense of working the quarries. The superin- 
cumbent Drift is at some places from 10 to 40 feet in thickness, rest- 
ing directly upon the hard, upper layer of limestone. Il> consists of 
arenaceous clays and sand, with at places oblique planes of deposition, 
and contains some pebbles and a few boulders. Above the Drift the 
Loess rises back with the slope from a few feet to perhaps 150 feet. 

As noticed by Professor Egleston in his report of geological examina- 
tions made along the first hundred miles of the Pacific Railroad, as well 
as by Dr. White, in a paper published in the American Journal of Sci- 
ence, the upper bed of limestone at the above-mentioned quarries shows 
very distinct glacial scratches. The upper layer was not sufficiently 
uncovered at the time of my \isit to show very clearly the direction of 
the strise, but Professor Egleston mentions seeing them at some places 
with a direction south 8° east. Dr.- White also saw them at other places 
ranging south 41° west by the magnetic needle, the variation of the 
compass being here about 11° east of north. From all the facts ob- 
servetl in this region, it is quite probable that a considerable thickness 
of Upper Coal-Measure strata, consisting of some beds of hard limestone, 
has been here ground off and swept away by glacial agencies, leaving 
the upper surface of the remaining limestones planed o&) and some- 
times beautifully striated or even polished. 

As an indication of the natui-e of the rocks below the horizon of the 
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quarry at Omaha City, the following statement of the beds perforated 
in a boring made at that place to a depth of four hundred feet, by the 
Union Pacific Eailroad Company, is added : 

Statement of a boring made in the Missouri Valley at Omaha City, by the 
Union Pacijio Eailroad Gom/pany, starting 2,2 feet above hw-water-mari 
of the Missmiri* 



No. 


Nature of strata penetrated. 


Depth. 






F<:et. 








2 




10 


3 


Slate mixed withcoaJ. [The black ahalo under the quarry rock] 


5 


4 


Fire-clay 


8 


- 


Lime rock 












1 
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Lime-rock 1., 
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Soap-stone with hart! layers lime-rock 15 Inches thick. [Altematioaa 
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Katare of strata penotrate^. 


Depth. 
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In this section the names by which the several beds Trere designated 
by the parties who kept the memoraudum of the same, are io all cases 
retained, as I had no opportunity to esamine the borings. I have, how- 
ever, added in brackets a few suggestions, as it is evident some of them, 
such'forinstanceas "soap-stone," "grayaoap-stone," "yellow soap-stone," 
&e., are not applied as generally anderstood in geology. It is also qnite 
probable that there may be some errors in the details of the different 
seams and bedspassed through, asit would be very diflcult for any person 
not versed in lithology to be always strictly rigbt in regard to the true 
nature and composition of rocks perforated in this way, by merely ex- 
amining the borings brought up by the auger. The nature of the rock 
I)enetrated by the lowest IS feet was not given in the section copied, 
and I failed to get any information in regard to it. 

As we know nothing respecting the organic remains contained in 
these rocks, of course we cannot positively demonstrate that they belong 
to the same general series of Upper Coal-Measures as the beds exposed at 
the quarry just below the city, but it must be evident enongh to any one 
famihar with the lithological characters of our western Carboniferous 
rocks, that they certainljf correspond to nO part of that system holding a 
position below the horizon of the Millstone grit, while thej- do agree 
quite well, in their general features, with portions of the Upper Coal- 
Measures of Iowa, Kausas, and Nebraska, as well as of Northern Mis- 
souri. 

The most important fact revealed by this boring is that no workable 
beds of coal exist beneath the horizon of tlie Missouri Valley there 
Tvithin 400 feet of the surface. This, however, is not surprising, as all 
the investigations of these rocks in Western Iowa, Northern Missouri, 
Kausas and Nebraska, tend to the conclusion, as will be seen further on, 
that there is a considerable thickness of Upper Coal-Measure strata in 
that region, nearly or quite barren of workable beds of coal. As this is a 
question, however, in which not ouly the stockholders of the Pacific 
Railroad, but the whole community of this region are interested, it is to 
be hoped that this boring wUl be continued on deep enough to decide, 
positively forever, whether or not deep mining here can be expected to 
supply in quantity a good quality of fuel. 

The first locality south of Omaha City, at which I had an opportunity 
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to esamine an exposure of tbese Upper Goal-Measuro strata satisfac- 
torily, was at Belleviie, 10 miles soutli of Omalia, where the Ibllowlng sue- 
eessiou of beds was observed. 



Section of heds exposed at Bellevve, witlt a) 
found in each. 



emiion- of the fossils 



Nature of the beds, with the fossils found in each. 



i, underlaid by Drift . . 



Hard, darlc-gray SiJicioas limestone . . 



Bluish and drab clays ,. 



Hard, dark sihcions limestone. ProdvotuttongiBpitiii) (f ), P. NebraseetBia, 
Aviculopectea occideatalis, Myalina anbquadraUi, Famlina eslindrioa, Sjpi- 
rtftr pUtnoconvexus, Philtipaia major, and Feripriatia aemicircularis. 



Light clay above and dai-k laminated shale below,. 



Soft yellowish, slightly gritty layer, passing into harder impure linn's 



Tellowish, light-gray, and hard brittle whilish llmestonpi with some 
argillaoeotis layers, all below high-water mark of the Mis'ioun Fasii' 
l^BaeB^ndrieaJ FiabUipora so., ArchaocidarU, MrUoerinTis typue, Feaestella 
at.,HeiiupromU»araB9ua, Ch>wtesgranv,iyera, Frodactaspunetatue, P Se 
Srasceiais, P. Bymmetriais, P. eostatM, P. gemii'eUculatua P longispmm (f) 
P. Prattenanna, Ehyachojiella OsagmslB,AlhvrisaiiiUUla,Spti-^erhneataa, 
(^^. perpUxm, MeC.,) Sp. eameratas, Spirx/eriita Kentuclcenais, Hrebra- 
tida booSens, afyalina mibquodrala, Plearolomaria apharalata, Macro- 
chdius inkaMlia, Allorisma suFicuncato, &c. 



Total 



of Carboniferous 1> 



2 
6 



3 6 
2 5 



At the time of our visit to this locality the Missom-i was so high as to 
cover all of the lowest member of the section, but in 1853 Dr. Hayden 
and I had a fine opportunity to examine it when the water was low, 
while waiting there for a steamboat, on our return from an expedition 
to the Bad-lands. These lower beds were at that time best exposed 
directly above the old landing. The beds above No. 1 of the section are 
seen at various places along the shore and base of the hill for about a 
quarter of a mile above the landing. 

The whitish, hard, brittle layers of the lower member of the above 
section, make beautiful white lime, while some of the other beds afford 
good building-stones. Excavations have been made at places under the 
bed No. 8 in search of coal, in the dark shale No. 7, in which there is a 
thin seam of coal from one to two inches in thickness. This coal is of 
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good quality, but is of course useless, in consequence of the thinness of 
the seam. At another place a little farther up the river, an excavation 
or short drift was made in search of coal, under Ko. 10 of the foregoing 
section, in the clays No. 9, but no indications of coal were observed, 
tliough a very fine spiing of clear, cool water was developed. 

It is worthy of note in this connection that the rocks forming the 
foregoing section, as well as those mentioned at Omaha, were referred 
by Professor Marcou (see Bull. Geol. Soc. France, 2d ser., vol. sxi, p. 
132) to the Mountain limestone series. Any one, however, having the 
slightest knowledge of the fossils of our Carboniferous series will at 
once see from those mentioned in the section, as well as from those 
found at Omaha, that these beds belong to the true Coal-Measureg. 
Some of the species, it is true — such as Produetus semireticwlatus, P. 
costatus, P. punctatm, Semipronites crassm, &;c.* — are known to be com- 
mon to our Coal- Measures and the Lower Carboniferous rocks, but all the 
others mentioned are peculiar to the Coal-Measures, not one of them, so 
far as known to the writer, having ever been found in the West below 
the horizon of the Millstone grit. It will also be observed farther on, 
that all of these same species, with perhaps some two or three excep- 
tions, occur together, along with other Coal-Measure forms, in the very 
beds referred by Protfessor Marcou to the Permian or Dyas south of the 
Platte, and the few exceptions alluded to, such as Macrockeilits ittJmhilis, 
and Pkurotomaria sphisrulata, are well known Coal-Measure forms. 

On the north side of Platte Eiver outcrops of TTpi>er Coal Measure 
rocks, that had been previously noticed by Dr. Hayden and Professor 
Egleston, were examined at several places along the bluffs I'rom three 
to four miles up from the mouth of that stream. The particular local- 
ities examined are about five miles in a southwest direction from the 
exposures mentioned at Bellevue. These beds are said to rise consid- 
erably higher somewhat farther np the Platte than at the localities 
here alluded to, where the northeastward dip of a few degrees brings 
them lower. The exposures examined present the following succession 
of beds: 

Section of the beds exposed on the north side of Platte River, heticeen three 
and four miles from its mouth, with an enmneration of the fossih found 
in each ied. 



No. 


Composition of the beds. 


ThJck- 






Ft. In. 








11 


Hard, massive, light-grayish limestone, composed mainly of oolitic parti- 
dBs, and FasuUna embedded in a compact caJoareouB base. Sp-ingopora 
mullaUmuahi, Frodaclufi eostattis, P. Nebrascensis, Myalina aubquadrata. 


3 















"Professor Marcou also mentions among his colleotions from theaa rocks, Piodnetiis 
piistalosas, P. scahricaluB, Athyris platiosiileabi and A. lioyisaii, hiit the first two are 
almost beyond donbt, only P. symmetricaB, and P. A'cSrascenflis, as they appenrin the condi- 
tion of casts, when broken from hard limestone.. At any rate, Professor Geinitz identi- 
ties them also in the so-called Dyas at Plattsmouth. The A. plaiM-siilcata is the same 
Coal-Measure form descriiied by McChesncy under tke name A. orbicKlaris, and the 
otlter sp. (J. BosieaU) was not identiiied by Professor Geinitz among the Bellevue 
collections. 
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No. 


Composition of the beds. 


TMek- 


9 


Haril, yellowish limestone, with some flinty concretions, and toward the 
npper part, aoft decomposing isolated masses, from a few inches to 1 
or 2 feet in diameter. Froductiia Pratteitianus, Athyrus mhUlita, &o. 


Fl.In. 
2 6 


8 


colored clay partings. Fiutdina cs&ndnea, Jxapkyllum m., Bea^ioeri- 





7 


OrlMs carbonaria, Chmieles ffnaiuWera, C. Vm-neuiUana, Productm semi- 


4 










ft Bllck shftlo 4 do-.-.y 


4 8 
































4 


Bluish indurated crumbling clay or marlite, stained reddish purple 


3 


3 


Bluish ash-eoiored (sometimes stained pnrple above) soft arsfillo-ealea- 

melrieM, P. mraei^aia, Hmipronites craB$us, Athjria saUUita, Spiyi- 
ferim Keatuckenai^, FtisuUna, &c. 


7 6 







































The base of thia section was estimated to be about 20 feet above the 
valley of Platte Itiver, and about 23 feet above higb-water mark of the 
Missonri. All the beds show a dip of 2° or 3^, iu a direction to the 
east of north. Tbey were observed to rise quite perceptibly in tracing 
the outcrops a little south of westward, up the Platte; though there is 
probably a reverse of dip farther up. 

In these rocks, here as elsewhere, the different subordinate beds are 
sometimes liable to change materially their lithological characters and 
thickness within comparatively short distances, as can be occasionally 
clearly seen in following an uninterrupted outcrop a mile or so. For 
instance, the bed of clay. No, 10 of the above section, which is feet in 
thickness at the particular place where the upper beds of this section 
were observed best developed, is reduced to a mere seam of nn inch or 
two in thickness, or in places entirely wanting, so as t<i cause thebed 11 
to rest directly down upon 'So. 9, at Other localities within less than a 
mile further eastward. 
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It will 1)6 observed that nearly all of the fossils mentioned in the Belle- 
Tue section also occur here, along with a numher of other welt-knowu 
Coal-Measare species. It is also evident that the lower member of the 
Bellevue section is represented by Nos. 8 and 9 of this section, aud So. 
2 of the former by No. H of the latter, the clays No, 10 of this section 
not beinjf represented at Eellevne. This elevation of thelowest member 
of the Bellevue section (which, at the time of my visit during this sur- 
vey, was entirely below the level of high- water mark of the Missouri) to 
something more than 40 feet above the same horizon, on the Platt«, in a 
distance of about five miles, is a tolerably accurate indication of the 
northeastward inclination of the strata here, though farther south the 
inclination seems to be to the south of east. 

The upper limestone, So. 11, of the section last mentioned, makes 
good lime, and is much quarried and used in that way, as well as for 
building purposes, for which it is admirably adapted. Its compact, ho- 
mogeneous structure, comparative' hardness (for a limestone) and uni- 
form pleasing gray tint, are qualities that render it adesirable material 
even for much of the better kinds of masonry. At pi-esent it is much 
quarried for caps and sills, particularly at Mr, John B. Ducols's place. 
In looking upon the rather rough, uneven-fractured surface of this rock, 
without the aid of a magnifier, no one would suspect its tmfe nature and 
composition. On examining a polished or moistened surface, however, 
under a lens, it is seen to be composed of millions of FmuliiM, and oolitic 
particles, embedded in a clear ealcareous base. These littie bodies are 
so numerous that they seem to be everywhere in contact, while they 
are so firmly cemented together that they never sepai^te in breaking 
the rock, but the fractured surface _shows sections of them in every con- 
ceivable direction. Larger fossils are sometimes, but more rarely, met 
with in it. 

At Mr. Ducols's quaiTy, mentioned above, the upijer surfiice of this 
stratum is everywhere found, on removing tiie loose overlying superfi- 
cial deposits, to be i)erfectly planed off by glacial agencies, as far in as 
the quarry has been opened; audit is quite probable that comparatively 
large areas of its upper surface have been thus iKilished and striated. 
This is a great puzzle to the quarrymen and others unacquainted with 
geology ; but whether or not the stone-hewers trouble themselves with 
speculations in regard to its cause, they wisely accept the work thus 
ready-done to their hands ; for, in cutting sills and caps from the upper 
part of this stratum, they always find one side already dressed more 
truly and evenly than they can possibly do it witti a chisel. But one set 
of striie was seen at this locality, and these ranged (by compass) south 
10'^ west. No striated or polished surfaces of this kind were observed 
by me at any locality south of Piatte Eiver ; hut it is said that they have 
been seen at some quarries a short distance south of the mouth of that 
stream. 

Boulders, however, of several kinds of granitic and metamorphic rocks, 
particularly of a kind of red quartzite, showing the action of glacial 
agencies here, were not unjrequently met with in the country between 
Platte Eiver and Nebraska City, as well as, occasionally, south of there. 
These are generally not of large size, though, at one place, about three 
miles from Nebraska City, in a direction somewhat west of north near 
Bennett's mill, a huge angular mass of red quartzite was seen lying 
upon, or rather, projecting above, the sloping surtate of the ground ; 
for a large portion of it seemed to be embedd^. It rises some 10 or 12 
feet above the soil, and was estimated to contain not le^ than 1,000 
cubic feet, and perhaps much more. This is evidently a metamorphosed 



>y Google 



NEBRASKA AND PORTIONS OP ADJACENT TERRITORIES, 



93 



saudstone, for although now an extremely hard and compact qaartzlte 
■within, it sliows on the slightly-weathered surface mdicatioiis of planes 
of stratification. It presents no marks of attrition, but retains all its 
angles and other irregularities of surface with remarkable sharpness, 
showing that it must have been transported from its original position on 
floating ice, or, at any rat«, by some agency that did not bring it in eon- 
tact with other rocks. Small erratic (nearly always angular) masses of 
this red quartzite have been noticed by Dr. White, in Iowa, and, as he 
has suggested, there is scarcely any reason to doubt that they have all 
been transported upon or attached to masses of floating ice during the 
glacial period, from Southern Minnesota, the nearest point to the north- 
ward where rocks of that kind are known to occur in situ. 

South of Platte River, the first exposure of the Upper Coal-Measure 
rocks of much extent seen in coming down the Missouri, is just below 
the town of Plattsmouth, where the following succession of strata may 
be seen : 



Section of the beds 



at Plattsmowth, with the names of the fossils 
fomid in each. 



Ko. 


Nature of tbc strata. 


Thiek- 






Fl. 
10 


n. 














8 


Hard, yellowish and Kght-grayish limestone, in heavy beds and thinner 
lavera, with two interoalated seams, fl to 12 inches in thickness, of 

ilrfsja vanetvt\fera,-Ati^ suSliiito, Aviculopeoica ocddentalis, E«mium 

neata, Pinna peraeaia, PidUipsUi major, &o. 


12 





7 




9 






3 










P 




1 




























4 










2 


Layers light-colored and yellowish, more or less pnre hmestone, 10 to 12 
inches in thickness, with light-colored and greenish marly clay part- 
ings ; the whole passing down into light grayish and whitish marlj- 


10 


6 














1 


Green and reddish-brown chiys; the former occupying the upper ten 
inches, and the remainder below being mainly brownish-red, but In 
places mottled with green. 


le 10 






49 


+ 
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At tlie time we visited tliis locality, the Missouri was at nearly high- 
water mark, coverkig all below the base of the section given above. 
Professor Mareou, however, visited it when the river was lower, so that 
he aaw below No. 1 about 16 feet of blue shaly clay, with, near its 
upper part, thin layers of fermginous limestone ; the whole being with- 
out fossils. 

I found it convenient to group the beds above somewhat differently 
&om the section given by Professor Mareou, and it will also be observed 
that there is a 4-foot bed of soft sandstone, and 6 inches of t^ack lam- 
inated shale in the above section, not mentioned by Uim. It'is not sur- 
prising, however, that these should have escaped his attention, because 
all the beds are so liable to slide and become so mingled and obscured 
from the undermining of the softer material below, fiiat it is very diffi- 
cult to make out the exact details of the section. Our opportnuitiesj 
however, to make out the stmcture of the outcrop above iiighiwater 
mark, were better than his, because several diifts and other excavations 
had a short time previously been made into the cliff here, by parties 
prospecting for coal, by which means much of the loose debris had been 
removed, so as to show more clearly the nature and arrangement of jKir- 
tions of the section. 

To any one having even a limited knowledge of the general principles 
of paleontology, or of the characteristic fossils of our Western Coal-Meas- 
ures, it must always remain an inscrutable mystery, why Professor Mar- 
con, after visiting this locality, and collecting most of the fossils found 
in these beds, should have pronounced them the remains of an emi- 
nently Kew Red fauna, allied to the Carboniferons, and referred the 
rocks to the Lower Permian. This is all the more suiTirising, when it is 
borne in mind that every species, with possibly two or three exceptions, 
yet known from the rocks above the mouth of Platte Eiver referred by 
him to the Mountain limestone, occurs here at Plattsmouth, while even 
these exceptions are well-known Goal-Measure species. In addition to 
this, by turning to the section given on page 90, of the beds exposed 
three or four mties up Platte Eiver, on the north side, it will be seen 
that with a few exceptions the same group of fossils found iu these so- 
called Lower Dyassic rocks at Plattsmouth, occur there beneath the same 
beds called mountain limestone at Bellevue.* 

But even Professor Geinitzj who was, from his personal relations with 
Professor Mareou, naturally inclined to favor his conclusions as much 
as he could, soon discovered, on examining the collections from Platts- 
mouth, that the so-Called Lower Dyas at that locality was hopeless, be- 
cause, out of the thirty-three species of fossils composing this so-called 
" eminently New Ked fauna," he found thirty to be Carboniferons forms ; 
and if he had been well acquainted with the fossils of our Coal-Measnres, 
he would have undoubtedly added the other three species, as he might 
have done several others not included in the collections submitted to 
him. Indeed, so far from agreeing with Professor Mareou, in viewing 
these Plattsmouth beds as Lower Dyas, Professor Geinitz even goes to 
the opposite extreme, and places them in the upper part of the Lower 
Carboniferous series ; though in this he is certainly in error, as I have 

* I can only aocount for Professor Marcoti's reference of this Bection to the Dyas, nxion 
the BuppositJou that the ocoDrrence of a red bed at its base tcbh thought by him to ia- 
dicatethat it belonged to a widely more recent group than the Bellevue and Omaha City 
outcrops; eBpeoiaJly as he gives ereat weight to llthologieal characters. Upon Ibis 
kind of evidence, however, it win be seen by turning to the section of the Omnha 
horing, giTen on pr^ 87, that be would have to carry the Dyas down so as not only to 
iuclude the beds at Omaba, referred by him to the Mountain limestone, but so aa to 
Include more thou 100 feet of strata heiow them. 
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elsewhere shown,* and as any one who has studied the Western Coal- 
Measure fossils will at once see by examining the Ust of species, as they 
form a group especially characteristic of our Upper Coal-Measures of 
the Western States and Territories. 

With regard to the exact stratigraphical relations of the section seen 
on the north side of Platte Eiver, to that jnst below the town of 
Plattsmouth, of course we cannot speak very positively, as the beds 
cannot be traced iiit« contact. Any one, however, who will compare 
collections of fossils from these two localities, must be at once convinced 
that the rocks belong to the same series, and must be closely related. 
Yet it is quite evident that the visible dip of the rocks seen along the 
north side of the Platte would take them somewhat beneath the Platts- 
mouth section, though not far below it, as the iucliuation of the strata 
here is to the northeastward, while the Plattsmouth exposure is south 
of east from those mentioned on the north side of Platte Kiver. 

At another locality on the Missouri, eight miles south of Plattsmouth, 
known as Sock Bluft' just above a village of the same name, tliere is to 
be seen perhaps the finest exposure of these tipper Coal-Measure rocks 
anywhere to be found in Nebraska. The lower beds here rise perpen- 
dicularly near the base from the river bank, and less precipitously above, 
exposing, with the exception of one uncovered interval of about 18 
feet, about 120 feet. of strata. The following is a section of the beds 



Section of tM beds e^^osed at Mock Bluff, on the Missouri, with a statement 
of the fossils found in each. 



No. 


Nature of strata. 


Thick- 


23 


Loosa or bluff deposit, witb poasibly toward the lower part some Drift , - 


Ft.rn. 
150 


23 


eamratus, J%m mimta, &e. 


24 


21 


Ash-colorod clay 1 foot 9 inches above, underlaid by 1 foot hard gray 


2 9 


20 


elay, resting upon 1 incb yellow do. 


2 I 


19 


Very compact gray limestone, wiih an imperfect conclioidal fracture . . . 


1 6 


18 




8 


17 




5 


16 


Not well exposed, but apparently in part occupied by the sandstone 
seen above, witb neai tlie middle aud at tbe base, some bluiali clay 


16 


15 


tua jVeftroscenais, Edmondia ijibaoea. 


1 9 



* See Am. Jour. Sci. and Arts, vol, sJiv, second 80r., p. S. 
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No. 


Nature of strata. 


Thick- 


14 


Bluish and aah-eolored clays, with near the middle a 3 or 4 inoli band 
of red. 


Ft.In. 
8 


13 


Hard light-gray limestone, with apparently ooHtio particles. Allorisma 


1 6 


12 




2 


11 


Hard light-fjray limestone, with Aulopora, FasuUna (yUndi-Uxi, Campo- 
phyllum, &c. 


1 


10 


0. 5 feet blniBh clay. 


13 8 


9 


some light-colored flintvooncretioua. Froduetus N^ascenii, P. maire- 
HcaUana, SpiHfer caraeratos, ^i>ieu(opeoteB occi^enteHs, Pinna veraeata, 
Allorisma aubeaneata, Sdtiioiius, Sedgwiclda granoea, mmondia iubran- 


6 


8 




S 














6 




5 6 


5 


Hard hght-gray Umeatone, with minute rounded particles embedded 


1 3 


4 


Aah-colored and yellowish calcareous clay or marly material. U^tanlina 
cylmdriea. 


6 


■i 


drieal stems of some marine plant, often abruptly reeorved hke a 
horseshoe magnet. 


5 


2 


Soft aah-colored marlitc, with millions of K(Si(!iBo; .RtsJufiporo, &c 


1 


1 


Hard, light-grayish heavy-bedded maaaivo limestone, with great niun- 


10 













The lower members, 1, 2, and 3, of this section, with perhaps some 
other beds beneath the surface of the river at the time of my visit, al- 
most certainly represent, as suggested by Professor Marcou, the upper 
part of the Plattsmouth section, so that the portion of the section above 
these may be regarded aa a continuation upwards of the section seen at 
Plattsmouth, Professor Marcou only mentions 60 feet of beds exposed 
here ; but as he does not give a section of these rocks, this is probably 
ouly intended as a rough estimate of the thickness of- beds exposed at 
and near the lower extremity of the hill. By following these outcrops 
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about 150 yards farther up the river, however, I succeeded in nscevtiihi- 
ing tbe nature, thickness, and order o^ succession of the various iieds, 
with the exception of one unexposed space already mentioned, of about 
120 feet of rocks here, above high- water of the Missouri. 

The fkct that apparently the lower beds, within 10 or 15 feet of the 
river at this locali^, are found nearly 40 feet above the Missouri at 
Plattsmouth, while there is probably a fall of 5 or 6 feet in the Missouri 
from Plattsmouth to this locality, Shows that there must be a change in 
the dip of the strata to the southward somewhere near PUittsmouth, as 
noticed by Dr. Oweu. Tliis is also farther shown by the entu-e disap- 
peamnce of this whole section of more than 120 feet of rocks beneath 
the level of the river between here and Nebraska City. The dip, how- 
ever, is probably not due southward, but apparently somewhat east of 
south. 

TJfiia section Professor Marcou also referred to the Lower Dyas — that 
is, to the upper part of the Lower Dyas — while the fossils tbuud here, 
like those at Plattsmouth, he regarded as representing an eminently 
New Bed fauna. To any person who has studied ourOarboniferoua fos- 
sils, however, the reasons for these conclusions must be very difficult to 
understand, as it will be at once observed, by a glance at the list of 
species found in these rocks, that they are precisely the group of forms 
characterizing our Coal-Mea sures, strangely euongh at some other places 
referred by Professor Marcou to the Mountain limestone, as elsewhere 
explained. Prom this conclusion, however. Professor Geinitz was com- 
pelled to dissent, on examining Professor Marcou's collections from this 
locality, as he very properly r^erred these beds to the Upper Ooal-Meas- 
iires, to which tbey unquestionably belong. The strangest thing, how- 
ever, is, that he should have referred these beds correctly to the Upper 
Coal-Measures, and the Plattsmouth section to the Lower Carboniferous, 
when of the thirty-four or thiri;y-five species of fossils found at Platts- 
mouth, about twenty-five also occur here at Itock Bluff, while the re- 
maining ten or eleven Plattsmouth forms not yet found at Eock Bluff, 
are all, excepting two or three that are common to the Coal-Measures 
and Lower Carboniferous, as already stated, characteristic species of our 
Coal-Measures, and not yet known to oecnr at any horizon below the 
Millstone grit, in this country. He was doubtless led into this incon- 
sistency in consequence of not having a full series of fossils from the 
two localities for comparison, as he seems to lay some stress upon the 
occurrence of numerous Fusitlina at Plattsmouth, this fossil being gen- 
erally regarded iu Bussia and Spain as characteiistic of the upper part 
of the Lower Carboniferous series. He was, therefore, evidently not 
aware of the fact that it also occurs in vast numbers at Eock Bluff, even 
to the top of the section, and that, so far as yet known, it is in this 
country peculiar to the Coal-Measures, being most abundant in upper 
portion referred by Professor Marcou in part to the Dyas, and in part 
to the Mountain limestone, and has never yet been found in any of onr 
rocks below the Millstonef grit. 

As at Plattsmouth, several short drifts and other excavations have 
been here made in search of coal, but, of course, without success, as 
there is certainly no workable bed, or even less important seam of coal, 
in this bluff. 

Back from the Missouri about six miles, in a southwest direction from. 
Rock Blnftj on a small stream known as Weeping Water, at a locality 
called Cedar Bluflf, there is another very flue exposure of the Upper Coal- 
Measures, consisting in part of the same strata seen at Kock Blufil 
Here the following &ds were exposed: 
H. Ex. 19 7 
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Section of the roeks »ecn at Cedar Bluff. 



No. 


Nature of at.rata. 


Thick- 


23 


Hard, light-gray and yeOowist limestone, in rather thick layers. Fusu- 
fino, Atht/ris saMUIa, crinoid columna, &,c. (An excellent bnilding- 
stone.) 


Ft.In. 

8 


aa 


that alwre; and in irregular layers of various thicknera. 


8 














30 


Light-grayish limestone, more impure and less compact than tlie next 


" 


























17 


Light-colored calcareous marlite, with seams of -whitish hard limestone 
above. 


8 


Ifl 


pying some of the unexposed space helow. 


13 


15 


Unexposed, excepting a little greenish lammated Clay about 4 feet above 
baae. 


15 














13 


Light-yellowiBi and ash-colored clays, with some thin layers of soft im- 


6 


























10 


Hard, light-bluiBh gray or whitish limestone, with green clay partings. 


2 


















































, 












4 


Soft, bluish argillaceous limestone, with at base 18 inches gre«n clay . . . 


8 














;, 


























T t 1 


88 -(- 
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Having but a comparatively short time to devote to examiiiatioiis 
here, only a few fossils were collected from the beds in place, but the 
following species were found among the debris at the base of the bluff, 
that had evidently fallen from the rocks cropping out above, viz: 8ca- 
phiocrinm Iwmispltmricus, Zeacrtnus muerospinus, LopkopkyUumproliferum, 
Campophylhitn torquium, R&nipronites crassus, Chonetes, Frodnctus Nebraa- 
censis, P. cosUihis, Syntrilasma Jmmplicata, Athyris svbtiHta, EhpncJio- 
nella Osagmsis, Spirifer (Martmia) planoconvexus, S. {M.) Uneatus f {==ptr- 
plexm, MeO.,) ^nferitia Ketitiwkensis, the fragment of Fseudomonotis 
figured on Plate II, (Pig. 9), and Enomphalus ragoms. 

This exposure was not visited by Professor M^rcou, but there can be 
no doubt tbat h6 would have referred it to the Uyas if he had seen it, 
as it presents the same general lithologicaJ characters as the outcrops 
at Plattsmonth and Kock Bluff, with some differences in the details, and 
evidently belongs to the same series of Upper Goal-Measurea. I am in- 
clined to believe, however, that it represents that portion of the Eock 
Bluff section above bed No. 9. These beds all show a dip of a few de- 
grees to the south, or southeast. 

The upper beds here afford a good building-stone, and have been found 
to make good -lime, whCe the sandstone, No. 16, is at places so soft and 
incoherent that it can be easily dug out and applied to most of the pur- 
poses for which sand is used. The bed of black slate at the base of the 
section was at one time supposed to be a sure indication that valuable 
coal mines might be found there, and caused the land to be held, and, 
if I am not mistaken, to be sold, at a high price. It is evident, how- 
ever, that no coal of any value existe in this outcrop. 

At Wyoming, on the Missouri, twelve miles in a direction a little west 
of south, below Rock Bluff, a low exposure of rocks crops out on the im- 
mediate margin of the river, showing the following beds : 

Seotion at Wyoming, with an enwneration. of the embedded fossils. 



No. 


Nature of strata. 


Tbick- 


6 


Blue and red clay, entire original thickDess unknown. Frodaetus 


4 


5 


Jtemiplieata, ftagmenta criaoids, &c. 


9 


4 


MHW, &«. 


3 e 


3 




4 














1 


Red gritty clay, passing down into a soft red Bandstone, more or loss 
micaceous, ripple-marked and concretionary. 


9 
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All these beds show a slight inclination to the southTrard or south- 
eastward. On the upper surface of hed ^No. 3, 1 saw the Same kind of 
<;urioiis markings, apparently of the cylindrical stems of some marine 
l)laut {often curved like a horseshoe magnet,) mentioned as occurring in 
bed lifo. 3, at Eock Blnff, The beds here at Wyoming, however, appear 
to hold a higher position in the series, judging from the southeastward 
dip of the strata here and at Cedar and Eock Bluffs, than any of the 
beds at either of the former localities. Professor Marcou places them 
on a parallel with the lower part of the section seen at Nebraska City, 
and I am inclined to believe they belong to that horizon, or at least verj- 
near it, in the series. He includes them, however, as a part of the Up- 
per Permian, or Dyas, and in this Professor Geinitz concurs with him, 
thongh all tbe fossils yet found here occur also in the very beds referred 
by the latter author at Plattsmouth ta the Lower Carboniferous, and all 
but about five of them in the same beds at Omaha and Bellevue re- 
ferred by Professor Marcou to the Lower Carboniferous ; while even the 
four species occurring here, that have not yet been found at Omaha or 
Bellevne, such as MeeJcella striato-costata, Bellen^kon carbonaria, Syntri- 
lasma }iemn>licata, and Pinna percwuta, are well-known Coal-Meiisure 
species. In short, there is not the slightest reason, if we can place any 
reliance whatever upon fossils in identifying and determining the 
position of strata, for separating this outcrop from the Upper Coal- 
Measures. 

About four miles in a nearly south direction from Wyoming, and 
three miles in a northwest direction from Nebraska City, at Bennett's 
Mill, there is to be seen along a, small stream, probably 90 to 100 feet 
below the summit of the immediately surrounding count-ry, an cxposuie 
showing the following beds : 

Section at Bennetffs Mill. 



No. 1 Nature of strata, 

1 


Thick- 
ness. 


4 


Hard silioions, light-gray limestone, at some places iii two layers, with 
ft clay parting between ; and although compact within, ahowing indica- 

semictrouJaris. 


Ft. In. 
•i 6 














^ 


Band of soft drah argillaceous limestone, containing Proauctua Prat- 
mtoptctenoceideimUt, Pinna peraea&, AUorlama subcmeata, P»eitSonuh 


8 


1 


Light grayish crumhlmg indurated clay, of which about two feet were 


2 



These beds Professor Marcou and Professor Geinitz regard as occu- 
pying the same horizon as those seen at Wyoming, and the lower part 
of the Nebraska City section, which is doubtless very nearly or quite 
correct. I cannot concur with them, however, in including these rocks 
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u the Permian, for the reasons already stated in regard to the Wyoming 
md other outcrops. 

About two miles down the same little stream, in an east direction from 
Bennetfa Mill, the same beds are seen at a somewhat lower level in the 
bed of the creek. Here the following fossils were found i Rhomhoporc 
lepiHodewlroides, MstuUpora, ScapMoarinus ftemispAtmews, Semipronites 
crasstis, %ntnlaaitta hemiplicata, Chonetes granuUfera, MeekeUa striato- 
costata, Productm semiretictilatus, P. longispinus (f ), AtkyrissubtiUta, Spiri- 
fer camerattts, Spirifer fMarUitiaJ planoconvexvs and Platyceras. (See 
Plate IV, Fig. 15, a. ft.) 

The next locality at which these rocks were examined was at the Ne- 
braska City landing, where the following succession of beds may be 



Section of beds exposed at the Webrasica City landing, with an enumeration 
of ihe fossils found in each. 



Nature of strata. 



Loeas or bluff deposit, consisting of fine light-grayish pulveraleut sili- 
cious and more or less calcareous clay or marl, without distinct marks 
of Btratifio ation ; rising back to a height of 60 to 



Yellowisk-gray micaceous, soft sandstone, laminated or in thin ripple- 
marked layers, excepting 13 to 15 inches of the lower part, which is 
sometimes hard aud compact ; with flragments of plants. 



Drab, ash, and lead-colored, and reddish-brown clays, with, near the mid- ! 
dlo, a 9 or 10-ineh hard bluish-gray ai^lio-oaloareouB layer, weathering j 
to a rusty color. Fossils nnmerons, particularly near tho lower part, 
as follows ; Bhombopwi l^mdodenAroi^, JLqpkophsUianproliferum, ScapM- 
aarima (t) hemiaoluvriaa, Etxidarit EaUiaitw, S^uxlai^ Kserialit, Fenet- 
iella Shumar^ Polypora mbnanaiabt, Qlawnmome IriUneata, Lingula Sco- 
fum {T\ SeiArotatei eramaa, ^Rfrilowna Wem^lioata, CAonefet glabra, C. 
gnmu^fera, Produetugperieaius, Frodtuiug loBjfsptoiw (?}, P. Fratteulaitii*, 
P. Nebrasoen^, P. gynottetrioaef P. semirefr-iinrfatiM, ShifucKonella Osageniiis, 
Spirifer aamerataa, Sj^rifer {Martitda)p^noixnvecttB, ^riferina Kentaclt- 
muis, AthjirU mtbiilita, lanta retyfera, Mntolium aviculalum, Avicalopeeka 
earbonarim, A. neglectua, A. Coxamia, A. oenidentalig, Mgalina SiealM, I 
M. »u1)quaifata, Ai^ealaloKga, AvioMa {i) Sulcata, Amcalomnna Amer- ■ 
ic(ma, JPtettdomoitotii radialia (/ f},I/iiatla S^/riiM (f ?), Sucula reatricoea. 



lari, Sehi^ttg ep., Hb^alam . ., ^ , 

E. (t) glabra, FriilhyTii degana, Allorisma (Sedgewickla) iabelegans, A. {S.\ 
'Gandzii, A. reSexa, DentaUamMedciamaa, Belkropkon MoTt^fortianva, 2S. 
pereariitatia, B. Mareovamu, B. earbonaria, Euomph^m rHgosua.Ortho- 
nema aviUsnUxta, Adit SvmUmUtna, Pleurolomaria jffagdent, P. aab- 
decax^iia, P. Marooaaaa, P. OragvUleiteii, Orihoeeraa crihrosiim, Sautihts \ 
oeeuien talis, Cythere Nebraseerais, and CyOtere sp. ■ 



Several beds of bard, light-grayish, and yellowish limestones, in layers 
of from five to twenty inches in thickness, with soft, marly otay seams 
and partings. Fossils : Pitsalina ciflindriea, BItontbopora l^idodertdrmdea, 
Zpp&ipmiamproliferam, JSrieociimtt Igpag, SgrndaSa biteiiaUg, Smiipiv- 
nitea erawu», Ortbia eariintaria, JfeeteUa Hriato-negtata, S}/iUrilasiita bemi- 
^ioata, Choneto grani^fira, Ckotuitt glabra, Produetas lotiffitmtuu (f), 
P. senUreticidatiu, P. co$Uitit», P. iVattenutnus, P. Nebrasceniis, F. st/iame- 
trieai, EhpnckoMlia OiagensU, Spirifer (Marlinia) planoeonvexus, S. atine- 
ratas, Athyria sii&filiia, Kefario ptmctuUfera, Piitita jjeracufa, MijaUsia mb- 
ijuadrata, AUorixaa sabcuneata, EuampluUus rugaaaa, Bellerophoa earboita- 
ria, Philiipeia scitala, Claiodus mori\fer and DeUodm (f) angulark. 
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Nature of strata. 



. Lead-grajisli and greeniah elay, 4 feet ^ 

. Heddiah-tirowii fBmiginous, slightly gritty, indurated clay, 4 feet e 
posed above high-water mark. 



Total below drift 



Fusulina cylindrical meutioned among the fossils of bed B above, was 
not found by us in tbat bed immediately at the Nebraska City landing, 
but it occnrs in tbis bed at Bennett's Mill and Wyoming; aiso in beds 
referred to this horizon by Professor Maroon, one and three-fourths mile 
and two and a half miles west of the outcrops at the landing, at eleva- 
tions of from 73 to 80 feet above low-water of the Missouri. We also 
found it in a limestone cropping out of the bluff one mile below (south- 
east of) the Nebraska Oity landing, at a higher geological horizon than 
bed D, of the above section. The following other fossils, not yet found 
in bed B, at Nebraska City, occur in it at Bennett's MDI and Wyoming, 
as shown in the sections at those places : Scaphioennus (f) Itemisphm^mis, 
Zeacrinus mucrospinus, Entolinm avicutalmm, Aticwhpeeten occidentalism 
Pseudomonotis sp., Pleur<yphorws ocddentalis (f), Fcripristis semidrcularua 
and ChomatoSus arcuatus. 

In the foregoing section I have adopted the principal divisions recog- 
nized Ijy Professor Marcou, and tor convenience have also followed him 
in using letters instead of numbers, to designate the 'several divisions. 
He made other more minute subdivisions, but however well it may be to 
do this in first examining such exposures, with a view of keeping sep- 
arate the fossils coming fi?om each subordinate bed or seam, so soon as 
we know which beds are merely local modifications of color, hardness, 
&c., aBd which are more persistent and recognizable at other localities 
by their lithologioal characters and the grouping of their fossils, such 
minute local details bad better, in comparing sections, be dispensed with, 
as they make the sections more complex and less easily compared. 

By a glance at the list of fossils found in the bed B, it will be at once 
seen that with the exception of some five or six species (which are 
themselves well-known Coal-Measure forms), we have here all of the very 
same species found in the Bellevue and Omaha beds referred by Profes- 
sor Marcou to the mountain limestone, and along with them a number 
of other species, forming altogether a group peculiarly characteristic of 
the western Coal-McEisures, which Professor Marcou would also insist 
upon making mountain limestone, in Iowa, Missouri and Illinois. 

This list of species, it will likewise be observed, not only includes such 
types as the foraminiferous genus Fusulina, Corals, Crinoids, Brachio- 
pods, SiK., but also Lamellibranchs, Gasteropods, and the Carboniferous 
and older genus PMlKpsia, as well as Carboniferous genera of fishes. 
For these reasons, I must repeat»that I cannot concur with Professors 
Marcou and Geifiitz, in separating these beds from the Coal-Measures and 
including them in the Permian or Dyas, merely because a few such 
tbrms as Pseadomonitis, Plurophorus, and Schtzodits, closely allied to, or 
l>ossibly even in some eases identical with, European Permian species, 
are occasionally met with in them. 

On ascending to division C, we also meet with a large proportion of 
the same fossils found in B, along with a considerable number not here 
found in the latter division. These, however, as will be seen iarther 
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on, arenearly al] species that occur elsewhere in tlieCoal-Measures of the 
western States. Consequently I can see no reason whatever for drawing 
any important line of division between the beds included in C and those 
of B, or for separating either fropi the Ooal-Measures, 

The following beds were seen at Mr, Morton's and Mr. Werth's places 
near Nebraska City, but with the base of the outcrops elevated 73 to 80 
feet above the Missouri. 

Section 1^ and 2J miles due west o/N'ebraska City.* 



No. 


Nature of strata. 


Thick- 


S 


alalis of ripple-marked micaoeous sandstone were seen appiiiently 
nearly in place. 


Ft. In. 
60 














3 




2 














2 


Black Mtaminoua shale, with a few inches of coaj. Some of the same 
fossils in the ahale as those in the hed above. 


1 6 


1 


Blue laminated clay ; only a few inches exposed. 





The group of fossils found in No. 3 here, it will be seen, agiees exactly, 
so far as they go, with that of division B of the section at.the landing, with 
the exception of FusuUna, which is quite abundant here, but, as already 
stated, is not yet known to occur at the Nebraska Oity exposures, though 
fonnd in division B, at Wyoming and Bennett's MiU. The rocts them- 
selves, however, do not correspond with those composing the section at the 
landing, in their composition and other characters. The clays of No. 4, 
it is true, might correspond to a part of division C at Nebraska City, and 
the loose masses of ripple-marked sandstone might be supposed to have 
slidden from a bed agreeing with division D, but the other beds below 
ate so different fromany of those forming the lower part of the Nebraska 
Citj- section, as to give rise to doubts as to their identity. At least I 
saw nothing there representing the black shale and coal seen at Mr. 
Morton's and Mr. Werth's places. 

Another fact pointing to the conclusion that the beds forming, the 
foregoing little section probably hold a higher position than those seen 
at the Nebraska City, landing, is the occurrence of an outcrop agreeing 
almost exactly with the former, at,a locality one mile below Nebraska 
City, in a southeast. direction, at an elevation of 30/eet above high water. 
Here the same black shale with seams of coal is seen, with blue and ash- 
colored days below, ami immediately above it a hard bluiah-gray argil- 

» Professor Gienitz alludes to tlie locality at Mi'. Morton's as being four miles west of 
Nebraska City. I am infortaed, however, by the engineer who ran the level between 
the Nebraska City landing and this out^irop at Mr. Morton's, that the distance is I| 
miles, and the elevation 73 {tiet. 
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laeeous limestone 30 inelies in thictness, with FtmiUna, Semipronites 
crassm and fragments of other fossils, while immediately above the 
limestone greenish and blnish clays were seea for some 15 feet in plaee, 
with pieces of bluish argillaceous rock lying loose. H"ow, as this out- 
crop is just about one mile from the landing, 'and almost exactly in the 
direction .of the dip, it cannot of course belong to any position below 
the beds seen at the landing, without there should he a reverse of the 
dip, or a fault here, of which there is no evidence whatever ; while the 
bed,s themselves arc entirely different from any part of that section. 
Hence it seems almost morally certain that this is the same limestone, 
black shale, coal, &c., seen at Mr. Morton's and Werth's places, brought 
aown to within 30 feet of the Missouri at this place, by a gentle southeast 
dip, the distance from Mr. Morton's to tiiis point being ahont two and 
three-quarter miles. If these are the sam^beds seen at Mr, Morton's. 
tben'the place they occupy here, one mile southeast of the Nebraska 
City ontcrops, almost exactly in the direction of the dip; and yet at 
an a«tual elevation of 30 feet above the base of the outcrop at the 
landing, it would follow that the beds seen at Mr. Morton's and Mr. 
Worth's hold positions a little higher in the series than the top of the 
Kebraska City section, and of course that there is here a recurrence of 
nearly the same fauna above division C, a^ that fonnd beneath it, in 
division E, at the landing. On the other hand, if these beds of shale, 
coal and limestone, seen one mile below Nebraska City, are not the same 
seen at Mr. Morton's, they must hold a still higher stratigraphical posi- 
tion ; and, as they correspond to nothing in the Nebraska City section, 
they would at least establish the existence of the geaim JFusuUna above 
the horizon of division C at Nebraska City lauding. It will also be 
seen farther on that the outcrop at Otoe City, doubtless correctly placed 
by Professor Marcou above the horizon of division C, contains great num- 
bers of Fusulina, with various other Coal-Measure types, and, so far as 
yet known, none of the Permian forms. 

It is to be regretted that in sinking a shaft at Mr, Morton's, to a 
depth of nearly 100 feet, commencing nearly on a level with the base of 
the outcrop alladed to, no memorandum of the thickness of the various 
beds and seams passed through was kept. A great number of hand 
specimens of the material penetrated, consisting of various-colored 
clays, arenaceous matter, &c., with some limestones, were carefally pre- 
served, but, unfortunately, it was impossible to obtaiirany more reliable 
information in regard to the exact thickness and order of succession of 
the numerous layers penetrated than could he given from memory by 
the workmen ; while the planking up of the shaft prevented the iKissi- 
bility of any information of this kind being derived from a direct exam- 
ination. 

It is worthy of note here, that some of the clays shown to us ivom. 
the Shaft, agree very well, in color and other respects, with those of 
division Cj at the Nebraska City landing, and some of these specimens 
also contained a group of fossils verj' rarely found together in any other 
horizon^ than that division — such, for example, as Ghonetes glabra, Avi- 
culopecten carbonarius, Bellerophon Mareouianus, &c. All the fossils 
fonnd in the material removed in excavating this shaft are figured to- 
gether on Plate IV. K"o coal was struck, but at near the bottom of tie 
shaft a black, bituminous shale, 3 feet in thickness, containing the impres- 
sion of a Calamite, was peneti-ated. Immediately under this, a hard, 
white limestone, 3 feet in thickness, was also passed through. 

As a means of forming some conclusions in regard to the nature of the 
strata beneath the surface of the Missouri at Nebraska City, the fol- 
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lowing statement of an artesian boring, made at this locality, is given. 
This boring was made in the valley of the river, about one mile below 
the landing, commencing about 13 feet above high- water mark. 

Mr. Groxton^s horing at Nebraska Oity.* 



No. 


Hatare of strata penetrated. 


Depth. 






Ft. 1,1. 




















3 










































































Red aajd buff shal 




















































































'■ 










Grav Bhaiea 
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Micaceous sandsto 


Qes 


















1ft 




1 



















































22 


EedBhales 










23 


Vjraj ehalea with intcrcalationB of 
irou (amutty, according to mines) 


various kinds of rock, sulpliuret of 
and traces of petroleum. 


65 





















• The different beds passed tlirough in this and the other artesian borings, nro 
bered from above downward ; wbiie those of the seetiotis examined aboco the h 
of the Missouri, are nnmbered from below upward. 



..Google 



UNITED STATES GEOLOGICAL SURVEY OF 



No. 


Katore of strata peuetrateil. 


Depth. 






Ft. In. 
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No. 




Depth. 






Ft In. 




























































S44 9 









I had no opportunity to examine tlie borings from tills well, and hare 
to rely entirely npon* the memorandum kept by those conducting the 
work. Although it is probable, for reasons elsewhere intimated, that 
the details of the section may not be exactly correct in all respects. It 
doubtless gives a good general idea of the strata penetrated, and is im- 
portant as a demonstration that no workable beda of coal exist here 
beneath the level of the Missouri VaUoy, witJiin nearly 350 feet of the 
surface. It also confirms other evidences of a souUieastern dip here, 
because it is evident that the beds numbered 2, 3, 4, 6, 6 and 7, near the 
top of the boring, are the same as divisions A and B, of the section at the 
landing^ and'as they rise there nearly 20 feet above high water, and are 
here fonnd entirely below that horizon, the evidence becomes quit© cou- 
clusive as to the dip. It also shows that the Fusulina limestone crop- 
ping out of the hni 30 feot above high water, some 150 yards farther 
down, and in the direction of the dip, must hold a position above the 
whole of the section seen at the landing. 

After leaving the immediate vicinity of Nebraska City, no exposures 
of rocks in place were observed, until we arrived at Otoe City, about 
five and a-half miles farther down the river, in a direction east of south. 
Here we saw the following beds exposed : 

Section of the beds exposed at Otoe City. 



No. 


Natnre of strata. 


Thiek- 






Ftln. 




















10 


Dtati and ash-colored, witli seams and concretions of arenaceons matter. 


3 


9 




7 


8 


and the bed abova a 6 to S-inch bed of yellow limestone in the shale. 
HhyacliinKUa Oaagensis, Chonetes granuUfera, Smriferina Kentuckeiiem. 


-3 


7 
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No. 


Nature of strata. 


Thick- 


6 


Bed, green, blue, and liglit asli-colored clays, witii near the baao a 
2 ot S-inch seam of block shale. 


58 


5 


Soft, drab, marly material, becoming in parts liani and impact, or witU 
hard, calcareous seams. Millions of Fusalina cyliadiiea ; aim, Chone- 

Uu^eensw, Syntnlasma htmiplicata, Meelcetla striato-costaUt, Produetus semi- 
retioaMm, MyaUnaperattmuata. 


3 


4 


Light drub laminated cliiy, witli a streak of black ; at one place seen to 
swell out, BO as to form a bnncli of coal, 6 to 8 inches thick, with efflor- 
escence of sulphate iron. 


1 6 














2 


Soft, bluish, sandy shale, with large, round, and aomprcssed oval coii- 
cretiona. 


5 


1 


Blnish and drab clays, ju parts more or less ai-cnaceona. Prodacim J'rat- \ 15 
teniamis. \ 















It is proper to state here, that the whole of thza section was not seen 
in one nninterrapted exposure, AH the beds from No. 1 Op to, and in- 
cluding 8 feet of No, 6, are seen in regular succession immediately above 
the silS of the deserted village called Otoe City. The remaining portion 
above was seen in another exposure about a quarter of a mile above the 
village, with just enough uncovered space below (allowing for a gentle 
inclination of the strata) to receive the beds seen immediately above 
the village, and, anS but a moderate southeast dip was observed here, 
there is scarcely any reason to doubt the propriety of regarding the two 
e^osures as directly succeeding each other in the vertical series. 

At the time this section was examined, the Missouri was nearly at 
high-water mart, I was informed by a gentleman living in the village, 
however, that the bluish-drab clays forming No. 1, continue on down 12 
to 13 feet farther than the base of the section as given above, and that 
beneath the whole there is a dark bluish-gray limestone, of which I saw 
some pieces containing Semipronites crassus. 

If the southeast dip observed near Nebraska City is contintied in this 
direction to this place, it is quite probable that the dark-bluish gray 
limestone seen at low water here at the base of the Otoe City section, is 
the same seen cropping out over the black shale and coal, 30 feet fibove 
the Missouri, one mile below Nebraska City.* If so, it would apparently 
make the whole of the Otoe City section newer than the beds seen at the 
Nebraska City landing. This would agree nearly with the opinion ex- 
pressed by Professor Marcou,t who, if I understand him correctly, thinks 
the lower beds here, up to No. 5 inclusive, of the foregoing section, 
the same as division D of the section at Nebraska City, and some 10 feet 

* Professor Marcou gives the distance from Nebraska City to Otoe City as twelve 
miles south ; in this he probably moans by the curves of the steamboat channel of the 
Missouri Eiver, as it is only about five and a half raUes by a direct line, and in a soutii- 
eost direction. 

tBnll. Geol. Soc. Prance, XXI, new bet., p. 137.— 1864. 
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of the berl No. 6 exposed in the bluff at Otoe City, a part of the hig-hest 
bed of the Dyas. He seems not to have aeen the other beds, forming 
the upper part of the eectioQ between a quarter and a Ijalf mile farther 
up the river. He also appears to have made the identification entirely 
from hthological characters, as neither be nor Protesaor Geinitz, who 
investigated his collections, mentions any fossils from this locality, while 
all of those yet known from this outcrop are, as may be seen by the 
names in the section, the same Coal-Measure types so often mentioned at 
other localities. So it will be seen we have here additional evidence to 
that mentioned in connection with the statement of facts observed at 
and near Nebraska City, that there are above the horizon of division C 
at Nebraska City section, repetitions of the same Coal-Measure group of 
fossils, seen in the beds below, including millions of Fusulirta, with 
Ohonetes gram/idifera, Produopus sem/vreticulatus, P. PrattenioMUS, Spirifer 
cameratas, Spin/erinaKeutuelcensis, Hem^rotdtea crassus, Ekynchonella 
Osagmsis, ^/ni^lasma hemiplieata, Meekella striato-costata, &c., while 
none of the Permian types have yet been found here I 

At the village of Peru, five miles in southeSiSt direction, below Otoe 
City, about a quaiter to a half mile above tlie landing, beds of light-colored 
limestone, 12 to 18 inches inthickness, crop out of the sideof theslopeSO to 
100 feet above high water. Alittle lower some loose masses of limestone, 
that have apparently slidden from the beds above, have beeu dag out 
for building purposes. ' From the disintregrated limeatone,_ or associated 
shaly matter, we picked up loose, many specimens of Spirifer {MarUnia) 
^lamoconvexus, ^. cameratus, FroSmtws Webrasemiais, F. longispin-us, 
Athyris sabUhta, ^iriferina Kentmk^isis, Semipromtes crassus, Euojh- 
phalus rvgosm, &c. Lower in the'hill indications of red clays were seen, 
though not well exposed, the whole hill being probably composed of the 
same, or at any rate, a part of the same, beds exposed at Otoe City. 

Less than a quarter of a mile, however, below the village of Peru, 
there is an abrupt exposure of yellowish and liglit-gray, soft, somewhat 
micaceous sandstone, with large,' round and compressed or oval concre- 
tions of arenaceous matter, of considerable hardness. There are also 
very curious irregularly and obliquely arranged seams and isolated 
masses of dark-bluish shaly matter and clay. These appear as if the 
sandstone had been very irregularly eroded in places during its deposi- 
tion, and the shaly matter deposited in the depressions, and then mote 
sand upon it again. Fragments of coal were also seen embedded in the 
sandstone, along with stems of Oalamites, and broken-up leaves of ferns. 
The sandstone can scarcely be said to be stratified, but appears massive 
with the exception of some oblique marks of deposition, and the interca- 
lated seams of shaly matter. The latter are not continuous for any dis- 
tance, but often end very abruptly, or in other cases become much at- 
tenuated, and again swell out to a foot or so in thickness. They do not 
appear to conform to the bedding of the sandstone, but cut obliquely 
across it at various angles, and yet their laminated strqcture, and frag- 
ments of plants, show they were deposited in water. .This exposure of 
sandstone rises abruptly from the edge of the river at high water, to an 
elevation of about 60 to 65 feet, and almost certainly holds a lower 
stratigraphical position than the outcrops of limestone seen 90 to 100 
feet above the Missouri, a shorn distance above the village. Its positior 
is doubtless nearly the same as that of the lower part of the Otoe City 
section, though it is more arenaceous here, and perhaps thicker. Just 
over it some red clay was seen, apparently a little slidden from its proper 
position. 

At the time of oui' visit, the Missouri being high, no beds below this 
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sandstone were exposed above water. Dr. Owen, however, meutions 
seeing beneath evidently the same bed. either here or near here, a 
black bituminous shale, aud brown encrinital limestone. 

As an additional evidence that this sandstone holds a lower position 
ia the series than the limestones mentioned high in the hill above the 
village, we may mention that at a locality about two and a half miles 
west of south from here, and a mile or so back from the river, at a higher 
elevatJon than the sandstone, there are outcrops of light-colored lime- 
stone agreeing^ exactly with those seen cropping out in the hill above 
the village. In the rubbish thrown out at a quarry in these beds, we 
found Spirifer {Martinia) planoconveams, /Sp. camerat/us, Chonetes gran- 
ulifera, Pkurophons sp., fragments of Myaltna, Fleurotomaria sp., Bel- 
leroplion carbonaria, B. Montfortiamis, &c. 

At BrownvQle, about ftve miles below Peru, in a direction east of south 
the following outcrops were seen : 

Sections of the various beds exposed at BrownviUe. 



No, Nature of strata. 


Thick- 


14 




M.In. 






13 


merely the remajns of a thicker bed.) 


2 


13 


Yellowish-gray, granular or Bub-oolitio limeBtone ; massive, but showing 
a disposition to divide into two layers. 


3 


J 
























9 


Red, purple, and fcrcenish clays 


10 


8 


s^cmwata, steins of crinuidfi, Bdlorophon peycariaatus, froAuobui Hnhras- 
ceneia, &c, 


3 


























g 












4 


Black shale and seams impare coal, with impressions fern leaves 


1 














„ 












1 


Soft, yellowish. micaceous sandstone, with irregular seams and alternat- 
ing lamina of black and greenish, more or less carbonaceous and 
sandy material, with figments of coal. Many broken leaves of ferns, 
pieces of Calamitcs, &e. Neuropteiie hirsuta, NearopteHs Loschii (iden- 
tified by Professor Lesciueronx), and Coprolites of some Sektchiau fish, 
as determined by Professor Agoesiz. 


57 
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Of the lower member of this section only about 25 feet were exposed 
above high water of the Missouri, when examined. I was informed, 
however, by an intelligent gentleman who sunk a shaft into it through 
several of the overlying beds, that they penetrated it to a depth of 57 feet 
■without passing' through it. . Several persons also stated that when the 
Missouri is low, branches and trants of trees are seen in this rock, 
which, judging from their descriptions, are probably Lepidoderon and 
Sigillaria. 

This is doubtless the same sandstone seen just below Peru, about five 
miles in a direction west of north from here. If so, there iniist be a 
moderate dip in this direction, or the bed is not so thick, as it only rises 
at this place about 25 feet above high water, while its summit there 
was 65 feet above the river, and there must be 3 or 4 feet fall in the 
river in that distance. 

Of the beds fllliug the interval between Noa,l and i, of the foregoing 
section, I only saw the upper part of No. 3, but they were described to 
us and their thickness given by the gentleman who sunk tlie shaft 
already mentioned, through them. 

A Uttio below the landing at BrownvUle, and not more than 100 yards 
in a southeast direction from where the saadstone No. 1 of last section 
is seen, showing a thickness of 25 feet above high water, 5 or 6 feet of 
greenish fine arenaceous clay was seen at the base of the hill, not more 
than 6 or 7 feet above the level of the river. Above this greenish clay, 
about the same thickness of reddish-brown clay occurs. Just over the 
latter fragments of whitish argillaceous limestone were lying, as if they 
had slidden down from a decomposing bed of the same. Among these 
great numbers of Fusviina and Ghonites ffroMwUfera were found loose; 
also fragments ^ir if creamer aim, Productus semiretieulatus, &c. Above 
this some beds of red clay, and in parts green, are imperfectly exposed, 
and still higher, or about 50 feet above high water of the Missouri, some 
thin beds of whitish, crumbling, impure limestone, and light-drab clay 
are imperfectly exposed. Among the loose fragments of the limestone 
were found Okonetes grantilif^a, Prodwctiis semAreUculatas, P. longispinm, 
P. N'ehrascmsia, and some stems of crinoids. Immediately above the 
crumbling limestone some indications of a thin bed of black shale were 
observed, while ^e remainder of the hill (some 60 to TOfeet above) seemed 
to be eomiiosed entirely of Loess. 

It is probable all these beds of clay and limestone had slidden some 
&om their proper horizons, as it would requfre a greater dip than we 
have reason to believe exists here, to bring the whole of the 25 feet of 
s^idstone seen above high- water mark, just above the Brownville Land- 
ling, beneath the base of the hill here, only about 100 yards farther down 
the river. 

Between one and two miles below Brownville, along the same line of 
blnfls, the ibilowing exposures were seen: 

Section one and a half Miles below Brovmville. 



No. 


Hatnrc of strata. 


lliick- 






Ft. In. 








? 


Bluish, fine c!ay, a few inches only Tomainiiig ; npparently earn 
13 at Brownville. 


e aa No. 
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No. 


Nature of strata. 


TMok- 


5 


with Bomo.blue and red clays below. 


Ft. In. 
8 














.> 
















10 








1 


Ked, bluish, and ash-ooloted clays, with loose fragments of whitish lime- 
' stone strewed along the upper part of slope from the be<l above ; also 

exposed. 


43 



These exposures iiidic*te a continuation of the upper jiart of the 
Brownville section, the lower sandstooe being probably mainly below 
the level of the Missouri here. It is worthy of note that the beds 4 and 
6 here agree exactly in sl^ructare, color, and composition, with the two 
layers composing No. 13 of the Brownville section, but here they are 
separated by about 8 feet of clays, represented at Brownville, in same 
l>08ition,by a mere seam, which is at other places wanting. This illus- 
trates the changes liable to occur in the beds of these rocks in compara- 
tively short distances. 

At Aspinwall, seven miles below Brownville, in a direction slightly 
east of south, we had an opportunity to examine various outcrops, from 
which the following section was constructed : 

of beds Goosed at Aspinwall. 



No. 


Nature of strata. 


Thick- 






Ft.In. 








U 


Graviah and drab clavs, with thin seima of hght colored cilemons 


6 


13 


MasBive, rather hard yellowish limestone Nnmerona Mifahna paat 
Unvota siaa Amcidopfctea oendtnialie, JSemtpromUe crasau' AUctnsrria 

Tugosus, Nautilus occtdeatalig, &c 


3 


12 


Bluish and drab clays, with one or more C to 8-inch seams soft, grayish, 


20 




























c. BlulBh laminated clay, 3 feet S 




9, 


Bluish and whitish impure limestone. Frodactaa longispiaas (t), Chonetm 


4 
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No. 


Nature of atrata. 


Thick- 






Ft.In. 








7 








































































, 
















78 10 







At the time of ray examination, No, 1, and part of No. 2, of this section 
were concealed by high water. So. 3 was seen Vather imperfectly a 
little below its trae horizon, owing to the slipping of a part of the out- 
crop from undermining by the river. Nos. 4, 5, 6, 11, and 12 were more or 
less perfectly exposed, and 13 was very clearly seen. All the informa- 
tion in regard to the thickness, order of succession, &c., of the other 
beds Hot seen by me, was obtained from an intelligent miner who has 
made various excavations into the bill, and stripped off the loose material 
at places, so as to be able to see all the beds in their proper positions. 
Most of these openings were covered again by slides, and the falling in 
of the clay, loose rocks, &c., at the time of my visit. The fossils from 
No. 9 were found in fragments of the rock thrown out of a shallow 
shaft. 

The miner working here says all these beds have a perceptible dip 
up the river, north or northwest, as he has determined by sinking a 
shaft at a point a little north of the main exposure, and he thinks the 
whole section passes beneath that seen at Brownville. The dip, how- 
ever, may be local, as the beda here above No. 8 appeared to me very 
like those composing the imperfect exposures seen a short distance 
below Brownville. He says the bed of coal No. 3 and associated rocks, 
agree exactly with those seen at Olorinda, Page County, Iowa, where 
he has been engaged ia mining coal. ■ ' 

It will be observed that this bed of coal is the thickest one yet seen 
in any natural exposure, or struck in any of the shafts or borings in 
these rocks. As near as can be determined fixim specimens taken from 
the rather weathered outcrop, it seems to be of good quality, and prep- 
arations are being made to mine it. It is not easy to determine yet, . 
whether it can be profitably mined. It certainly could not, I should 
think, in a district where thicker beds are accessible, as it will probably 
be nece'ssary to remove most of the overlying rather soft black shale in 
working it, in order to have a solid roof that can be timbered up, 
if not to give working space. Another disadvantage is that it cannot be 
conveniently mined at the outcrop along the bluff, owing to the tendency 
of aU the beds of the lower part of the section to slide down, in conse- 
quence of the river washing away the soft underlying beds. Conse- 
quently, they will have to sink a shaft 70 to 80 feet in depth, back from 
H. Ex. 19 8 
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the river eonie little distaiice. In a country like this, however, with 
such a vast area of fertile soil, capable of sustaining a dense population, 
where there is at present a deflcieucy of wood, it is probable that this coal 
may be profitably mined, unless better and more extensive beds may be 
found within workable distaneeB by sinking deep shafts in this region, 
which seems doubtful. 

The rocks seen here at Aspinwall were also, like those at Brownville, 
Peru, and other localities along this part of the Missouri, referred by 
Professor Marcou to the Permian (= Dyas), but uiwu what evidence 
he does not say, nor is it apparent to any one who regards fossils as any 
guide in identiiying rocks, as those, found here consist of the same forms 
constituting the group so often mentioned as characteriitiag the Coal- 
Measures of the Western States. 

At Arago, about fourteen miles southeast from Aspinwall, I saw at the 
base of the hill, near 12 feet above the Missouri, some 7 inches of yellow 
limestone, containing Productm Imigispinus, and a small Myalina; and 
over this 18 inches of hard, compact bluish limestone, containing Pro- 
ductus puaetatus, Ghonetes, Pinna, Entolivm aticulatum, &c. Above the 
latter some bluish clays were seen, and some large masses of impure 
bluish limestone that had sliddeu from a higher bed, with numerous 
■Fuswlma, were lying along the slope. 

Two miles above' Eulo, and some sis or seven miles in a direction 
.east of south from Arago, the following outcrop was examined; 

Section two miles above Rulo on the Missouri. 



No. 


RatTire of Strata. 


Thiek- 






Ftln. 
































4 


Bluish and drab arenaceous clay witli fossil fema. A\'((j-oj)Ieris hirsnta 
ai.d N. Loiehii. 


7 


























1 


looking very niuoh like No. 1 of the Browuvillo section. 


8 



I did not see the whole of No. 1 of this section, it being partly covered 
by the high water of the Missouri, though I was informed by a miner at 
work in a drift immediately over it, that he had seen as much as 8 feet of it 
exposed. The whole ofthis exposure seemed to me to have bodily slipped 
a little below its true horizon, probably from the washing away of tlie 
soft sandstone beneath by the river. This appearance is also confirmed 
by the statements of the miners, who informed me that the coal ends 
and all the beds change abruptly at the end of the drift, 40 to 50 feet in. 
The thickness, comi>osition, and order of succession of the beds, however, 
can be very clearly seen. Of course any attempt to mine so thin a seam 
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of coal by drifting in and removing a portion of the clays above, will 
hardly be remunerative, and there is little or no reason for believing that 
it will be found materially to increase in thickness farther in the Wll. 

At another locality, one and a quarter miles sontb of Hulo, and at an 
elevation of abont 23 feet above high water of the Missouri, a shaft and 
boring were sunk to a depth of about 7G feet. The shaft was filled with 
water at the time of our visit, but the miner who sunk it, Mr. St. Louis, 
gave the following statement of rocks perforated : 

Shaft and boring one awl one-fourth milessoutk ofEulo. 



Ho. 


Nature of strata penetrated. 


Depth. 






Ft. III. 








„ 












3 


Blue clay. Iik this clay, lyingnear the shaft, we found the following fos- 
sils ; Mhombopora le^dodendroides, an incruating speciea of Fiatuliporu ; 
Polypora auimargimUi, HemiproniUi crtusas, Frodaotm Nebrascensia, P. 
P.-a«e(MWiM, Chwt^eagramiifmi,S!intHlama]iemiplioata, Spirifer (Mar- 


12 






























„ 








, 

























In anotier shaft, sunk only about 30 yards sooth of the above, and 
commencing at a horizon about 20 feet lower, we were informed a bed 
of coal 16 inches thick was struck at a depth of 17 teet. It seems difficult 
to account for this bed not having been struck in the other shaft, sunk 
so near, to a depth of 76 feet. The miner thought that it was to be ac- 
counted for by the northern dip of the strata., but this is scarcely possi- 
ble, as no evidence whatever of such high inclination of the strata was 
observed in some beds of yellow Fusulina limestone seen eropiiing out 
of the slope a little above the horizon of the deeper shaft, though there 
seems to be good evidence of a moderate northern dip here. 'If there 
was no mistake in all the f^cts given, there is probably a fault here, 
though it may be the case that the disagreement between the beds ob- 
served in the two shafts was produced by a sliding down of some of 
the beds penetrated in the 17-foot shaft at some distant period, when 
the Nemaha (in the valley of which this latter shaft was sunk) ran close 
along the base of the hill at this place, as often takes place in these 
rocks- 

At the mouth of the Great Kemaha, a mile or two farther down the 
Missouri, Dr. Hayden saw an exposure (the same mentioned by Dr. 
Owen) of soft sandstone rising 20 or 30 feet above the river, with above 
it a thin (5 or 6-inch) seam of coal connected with arenaceous shales, 
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containing the same femg found over the bed of coal two miles above 
Kulo, and at Brown ville. 

The elevation of this coal and sandstone here above the Missouri 
shows there is quit* a pereeptibJe rising of the strata in this direction, 
the same coal being only about 8 feet above the river two miles above 
Kulo, though it had apparently sUdden somewhat below its tme liorizon 
at the latter plaoe. I am inclined to believe this sandstone under the 
coal the same bed seen at Peru and Brownville, and at the base of the 
section at Aspinwall, though it may be another holding a lower position. 
If it is the same, there can be little doubt bnt the exposures here near 
Kulo hold a position in the series above the horizon of the Nebraska 
City section. On these points, however, more detailed examinations than 
■we had fin opportunity to make are desirable. 

With the completion of the observations here in the ricinity of Kulo, 
ended our examinations of the rocks seen along the Missouri in IJe- 
braska, between Omaha City and the southern boundary of the State. 
As some deep borings, however, had been made at St. Joseph, Missouri, 
and Atchison, Kansas, it seemed desirable that all the facts revealed by 
these borings should be noted and taken into consideration in connec- 
tion with those observed along the Missonri in Nebraska above; conse- 
quently these two places were visited on my return eastward. 

The distance between Eulo, in the southeast corner of Nebraska, and 
St. Josephj in Missonri, is, by an air line, about thirty-three miles, the 
direction trom the former to the latter being nearly due southeast. 
Along this interval I made no examinations, though it is evident from 
the obsei-vations of Dr. Owen, Professor Swallow, and particularly 
those of Mr. Broadhead, that Coal-Measnre rocks, characterized by the 
same fossils already so often mentioned, form, with the overlying Loess, 
the hills bounding the Missouri Valley, as above Eulo. It is probable, 
however, that the rise of the strata below Eulo brings up a consider- 
able thickness of rocks between that place and St. Joseph that are not 
seen at or near Eulo. If I understand Mi-. Broadhead's section cor- 
rectly, he leco^izes about 700 feet of strata altogether, as rising up 
between the sandstone at the mouth of Great Nemaha and St. Joseph, 
Missonri. Prom his description of these rocks, I have little doubt that 
they include the whole or a part of the Nebraska City section, and all 
of the beds bored through at that place, composed in part of the Eock 
Bluff and Platt«mouth sections. There may, however, be here a con- 
siderable thickness of intercalated strata not represented as far north 
as Nebraska City, as there are evidences of a thickening of the series 
toward the south. The fact that all of these rocks rise up from beneath 
the sandstone at Nemaha, which may be the same seen at Peru, believed 
to hold a higher stratigraphical position at least than the division C at 
Nebraslja City, fovors the view expressed, while the few fossils men- 
tioned by Mr. Broadhead in these rocks at least show them to belong 
mainly to the same Coal-Measures sei'ies. These are, FusuUna cj/Undrica, 
Gkatetek, ff^nipronites erassus, Syntrilasma }iemiplicata,Productu8 iTefrros- 
censts, P. Prattenianus, Aihyris svbtilitOj Spiriferina Kentuckensis, Myaihm 
svbquadrata &dA' Avimlopecten carboniferus. Mr. Broadhead used dif- 
ferent, but synonymous, names for several of these fossds. 

While at St. Joseph I visited a place about one mile, a little west of 
north from the city,. where a Shalt had been sunk {commencing, per- 
haps, some 70 or 80 feet above the Missouri) to a depth of about 100 
feet, in search of coal. Judging from the material thrown out, for more 
than half the distance it had penetrated iirongli Loess, of which there 
are heavy deposits here. Beneath this they struck fine, rather bright 
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blue indurated clay, more or leas laminated, and showing some minute 
specks of mica on tlio partings- This evidently belongs to the coal 
series, and not to the Drift or Loess. From the quantity thrown out, it 
was probably penetrated to a depth of about 40 feet, and of coarse below 
the level of the Missouri, -without passing through it, or striking any 
coal or beds of limestone, or other hard rock. 

At another locality two miles soath of 8t. Joseph the deep boring, to 
which allusion has already been made, was sunk. For the following 
statement of the various beds penetrated, and for the privilege of exam- 
ining specimens of the borings from most of the beds, I am under obli- 
gations to T. B. Weakley, esq., of St. Joseph, one of the gentlemen at 
whose expense the boring was made. 



Section of a boring two miles south of St. Joseph, 
of the Missouri. 



) feet ahove kigh water 



Ko, 


Nature of strata penetrated. 


Deptli, 




Loose Burface material 




Ft. In. 










Blue clay, (wiUi speck 


of mioal 












































































r 1 
















































,. . 




























































l~ 


























Hard aoapstoae. [ladu 

























..Google 



UNITED STATES GEOLOGICAL SURVEY OF 



No. 


Nature of strata ponotratufl. 
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The bed of blue clay (No. 2 of the boriog) is almost certainly the same 
struck iu tbe shaft, one mile above St. Joseph, as the borings from it 
agree well with the clay thrown out at the shaft. It is probably the 
most extensive bed of that character in the whole series, and may possi- 
bly represent the 40-foot bed, Ko. 19, called' " blue slate," in the Omaha 
boring. 

Between St. Joseph and Atchison, Kansas, I had no opportunity to 
make any examinations; but Mr. Bi'oadhead's explorations of these 
rocks along the Missouri side of the river show a continnatioD of the 
same great series of Coal- Measures without any workable beds of coal. 
The distance between these two places is, by a right line, about seventeen 
miles, and the direction &om St. Joseph to Atchison very nearly due 
southwest. 

At Atchison, and along the bluffs between there and "Riverside," the 
residence of Mr. George Searrborough, just above the village of Sumner, 
and three miles below Atchison, I had an opportunity to make out very 
satisfactorily (with the exception of one unexposed interval of 17 feet) a 
continuous section of Coal-Measure beds, altogether more than 175 feet 
in height above the Missouri. 

During my examinations here, I 'was materially aided by Mr. Scar- 
borough, whose taste for geological and botanical investigations had 
previously led him to explore the surrounding country, so as to be able 
to direct my attention to the best exposures, and otherwise to assist 
me in making out the following section of the rocks at this locality. 

Section of tJie rocks exposed at Riverside, Kansas, and along the river bluff 
between tkete and the Atchison Landing. 



No. 


Nature of strata. 


Tliick- 
ucas. 


aa 


Slope, probably Loess, to tlio summit of highest point, liQowu os Prospect 


Ft,. In. 
27 


21 


HoQgli, yellowiah limestone, splitting into thin pieces on weathered sur- 
iaces ; great uombera of FmaUna. 


2 














19 


Tayo layers yellowish-gray luneatono with 18 inches clay between 


5 6 
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13 


lower aO inches. Fmulina. 


2 8 


13 


Bluish and aah-colored, more or leas lamiuated and sandy clays, with 
near the top a, 3^inch seam of impure coal, or carbonaceous matter. 


11 6 
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No. 


Nature of strata. 


Thic!;- 


11 


Yellowish and gray orbluisb-graysautlstono; some parts very soft, liut 
a few layers very hard aud breakioy; aluiost lite quartzite ; the soft 


Ft. 1,1. 
23 














9 




3 6 
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httle irenaceous Pi oda liis \cb ai,<.emis, P. PTaltenianm, Ailip-ia aub- 
tthla. 


4 


6 


Bin sh Ummated clay with near th top two or three hard caloareons 
la>er>4 


5 


5 


lar layers with thin may and Tellowish partings, linuy Fuenhna, 

Alhyris subliUta Pinaa pemeuia Axiciua limga., Aliorisiaa eubcuncai^, 
St/it lixmalteiiajplu.aia IkIiloiIiis and teeth of CfaiMua. 


le 














„ 












2 


plicps FkauUna cytindrica, Bmalpromtee o-aesm, Choneiee glabra, Pro- 
dad u, Praiteaianus, P. UmfflspinK8{f),EdmoHdiasabiratteata,AvktiJope<:lKH 


1 10 


1 


Bluish ID 1 drab-colored, more or less laminated, clay, with near the top 
m-iny ClumeU) granulifera ; also MijaUnasp. 


43 















Eight or teu feet of No. 1 of this section were under water at the time 
the examinations were made, and the nature of that part was learned 
from Mr. Scarborough and other persons at Atchison. At the Atchison 
Landing, the top of the heavy stratum of limestone, No. 5, which forms 
a well-marked horizon, is a little more than 65 feet above high water of 
the Missouri, while at Mr. Scarhoroagh's place, (Kiverside), tlu'ee miles 
helow Atchison, in a direction east of south, its upi>er layers are 100 
feet ahove high water. Allowing 2 feet for the slope of the river sur- 
face in that distance, it would leave a difference of 37 feet in the actual 
elevation of the various corresponding beds at Atchison and Riverside, 
showing a dip here to the northwestward of a little more than 12 feet to 
the mile. 

At first I was unable to reconcile this with the boring two miles below 
St. Joseph, at which point it seemed probable this eonspieuous bed of 
limestone should have been struck in the boring near the level of the 
Missouri. On reflecting, however, that the direction from Atchison to 
the locality where the boring below St. Joseph was made, although up 
the river, is not north, but a httle east of northeast, while the dip Of the 
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strata here is northwest, or possilily a little west of northwest, it will be 
seen that the heavy bed of blue clay struck in the St. Joseph boring, at 
an elevation of 39 feet above the Missoiiri, almost certainly holds a 
stratigraphical position a little below the horizon of the 16-foot bed of 
limestone mentioned above. This conclusion is strengthened by the oc- 
currence of a heavy bed of bluish and drab laminated clay beneath the 
16-foot bed of hmestione at Atchison, as well as by the fact that another 
boring at Atchison, commeQced 22| feet above high water of the Mis- 
souri, and about 12 feet below the above-mentioned limestone, after 
ssing through 15 feet of loose earth and fragments of rock (debris of 
) limestone in the hill above), struck shale, or lEuninated clay, and 
passed through a thickness of 11 feet of it. The " conglomerate rock," 
No. 3, 5 feet in thickness, meationed iu the memorandum of the Atchi- 
son boring, beneath the laminated clay, is doubtless the same sandstone, 
No. 3, of the St, Joseph boring, with some of the very hard concretions 
so often seen in the sandstones of this series. The want of exact agree- 
ment of thickness and composition of this and other beds penetrated, is 
easily accounted for by the changes so common in the lithological char- 
acters of the beds composing this series, and the different methods of 
grouping the subordinate beds, at the two borings. 

For the following statement of the boring at Atchison, 1 am under 
obligations to George W. Glick, esq., of Atchison, the president of the 
company that sunk the boring : 

Boring at Atchison, Kansas, commenmng 22^ feet ab<yve Jiighwater mark of 
the Missouri ; made by the Atchison Coal Company, 1865-'66. 
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Nature of strata penetrated. 


Depth. 
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Conglomerate rock, [so called by the 
























r 
























., 


















































Dajk-brown clay, with small seam of 
























, 


Gr.ij shalo Witt sand-iwik at bottom. 




7 








.. 
















21 





















..Google 



UNITED STATES GEOLOGICAL SUKVET OP 



No. 


Nature of strata. 


Depth. 






Ft /», 












7 n 




















90 








































1 




















25 


Lime-rock 


■> n 
































9H 


Hard!' ra k 


10 








29 




S 























































r 








f-S 




























10 












- ^ 








-n 




































42 














Lime rack 











If I am not miataken, this boring, as already suggested, coinmeuced 
at very near the same geological horizon as that at St. Joseph, and, as 
far as it went, merely explored, at least in part, the same ground as that 
penetrated at St. Joseph, allowing for the thinning out of some unim- 
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portant beds, and the thickeniDg or change in the composition (Jf others. 
If so, the money exi>ended on the Atchison boring added little or noth- 
ing to the information developed by that at 8t. Joseph. If it is, there- 
fore, desired to make further explorations at either of these localities, I 
■ironld advise that the St. Joseph boring be carried 600 or 600 feet 
deeper, and if a workable bed of coal should be struck there, it may 
reasonably be expected to exist at not far from the same depth beneath 
Atchison. 

Having thus given a somewhat detailed sketch of the various natural 
sectSons of tl^ese rocks seen along the Missouri, in' Nebraska, below 
Omaha City, together with statements of the thickness, order of suc- 
cession, and included fossils of the numerous subordinate beds, along 
with the facts revealed by the several shafts, drifts, borings, and other 
excavations examined, it will be interesting to consider the vertical range 
of the dilferent types of organic remains so often mentioned, and their 
relations to those of our (Jarboniferous rocks elsewhere, with the view of 
throwing some light upon mooted questions respecting the age of some 
of these Nebraska strata. 

In order to i'aeilitate such a review of the range of the fossils already 
mentioned in detail in their proper places in the several sections given, 
the following tabular list of all the species has been prepared. With 
regard to the abbreviations, Kans., Mo., lo., HI., W. Va., and Ky., inserted 
in the columns after the names, it is peiTiaps scarcely necessary to 
explain that they are used instead of the names of the several States, 
Kansas, Missouri, Iowa, Illinois, West Virginia, and Kentucky.* 

The other columns designate localities in Nebraska at wldch the vari- 
ous species have been found. For the species found at Nebraska City two 
separate columns are used, to show which forms occur in the division B 
and which in C, the line of separation between the^e two divisions being 
more strongly marked upon paleontological grounds at this particular 
locality th^u othei's, though in some parts of the West the fossils of 
both divisions are, with tew exceptions, known to range through the 
whole series. 

As it would be inconvenient, as well as unnecessary, for the proposed 
objects of comparison, to give a separate column for each of the numerous 
localities at which the fossils enumerated were found, only a few of the 
more prominent localities are thus noted, and these are the particular 
localities at which the outcrops occur that have been by Professors 
Marcou and Geinitz referred in part to the Lower Carboniferous, and in 
part to the Coal-Measures and Permian {= Dyas). In the column on 
the right, some additional localities are also occasionally noted, and of 
these it is proper to remark that the outcrops at Otoe City, Aspinwall, 
Brownville, and Peru are believed to hold a higher position in the series 
than di^ion C, at Nebraska City. That at Otoe City was so regarded 
by Professor Marcou, in which opinion I am, as elsewhere stated, in- 
clined to agree with him, and there are equally good grounds for be- 
lieving the beds seen at Peru, Aspinwall, and Brownville are in part 
or entirely upon the same horizon, or very near it, as these Otoe City 
outcrops. 

* The comparatively amall number of Itlinois, Missonri, Iowa, Kansas, and Nubraska 

Sjeeies, noted in the Kentucky colnmn, is due. to thefaot that little attention waa 
BTOted, during the iirogreas of the Kentucky suCYey, to Cflllecting fossils. Soferaa the 
Coal-Meaanxe Basils of Kentucky are known, however, the remains of both auimala 
and plants agree very closely with those of Illiuois, ae might be expected from the 
exact correspondence shown by Lesqncreus to exist between the various beds eom- 
po»ng tMa aeiies in these two States. 
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The inseparable linking together of ail of these Kebraska rocks nnder 
consideration, by their organic remains, as well as their identity with 
the Tipper Ooal-ilcasures of Iowa, Illinois, and other neighhoring States, 
is so clearly exhibited in the foregoing list, as to render -any extended 
comments upon these points almost unnecessary. Some concluding 
remarks, however, may assist in making these facts more manifest Ix) 
those who may not have the time, or inclination, fully to analyze the 
list. 

In the first place, it may be remarked, that as Professor Geinitz, the 
paleontological authority to whom Professor Marcou submitted his col- 
lection, now concedes that the Iloek Bluff and Plattsmouth sections 
{which bad been by the last-mentioned author referred to the Permian; 
really belong to the Carboiiiferoos, the only questions that need be dis- 
cussed here are, whether Professor Geinitz was right in," referring the 
Plattsmouth beds to the Lower Carboniferous or Mountain limestone 
series, instead of to the Upper Coal-Measnres, as he correctly referred the 
Bock Bluff section; and whether or not he and Professor Marcou are 
right in placing the Wyoming and Nebraska City outcrops on a parallel 
with the Permian or Dyas of Europe ¥ 

In regai'd to the firat question, it is only necessary to repeat, that out 
of thirty-six species known ii-om Plattsmouth, twenty-flvo (including 
millions of FitstiUna), as may be seen by the list, also occur at Eock 
Bluff; while the remaining eleven Plattsmouth species not yet found at 
Kock Bluff, with one or two exceptions, may all (like the others) bo seen 
to occur in the Upper and many of them in the Lower Coal-Measures of 
Illinois, Iowa, and other neighboring States. In addition to this, of all 
the species yet known from both of. these localities, only some four 
or five (and these are forms, in this coontrj', common to both the Coal- 
Measures and Lower Carboniferous) have ever been here Ibnnd at any 
horizon below the Millstone grit. It is true, a larger proportion than 
this of these fossils agree in their affinities with European Lower Car- 
boniferous forms; but the fact that the rocks in which they occur, in 
Kansas, shade without any defined physical or paleontological break, 
into the Permian above, ought to be convincing evidence that these Tlatts- 
mouth beds cannot be pi'operly included in the Lower Carboniferous 
series.* This is also clearly shown by ther identity with the Upper Coal- 
Measure beds of Iowa and Illinois, which in the latter State, can be 
traced without intemiption southward to where they and other still 
Lower Coal- Measure strata, containing, along with iqpat of the-same ani- 
mal types, the remains of a well-marked CoalMeasore flora, restdirectly 
upon extensive deposits, 300 or 400 feet in tliickness, of Millstone grit; 
while beneath the latter, we have a great series of massive limestones 
and other strata, corresponding completely, not only in their physical 
characters and iwsition, but also in the affinities of their entire group 
of fossils, with the Mountain limestone of Europe. 

By a glance at the foregoing list, it will also be seen that the same 
reasoning applies, with equal tbrce, against Professor Marcou's reference 
of the outcrops above the mouth of Platte liiver, at Bellevue and Omaha, 
to the Mountain limestone ; since of the twenty-six species of fossils 
now known from these localities, tweniy-four are the common forms of 
our Coal-Measures, while none of them, excepting a few that are well 

* Since this ivaa -written, Dr. White, tbe able State geologist o:f Iowa, baa.iuhis repoil^ 
shown in the clearest mauner possible, by sections ooross that State from the Mississippi 
River to the MiBsomi. at Piattsoiouth, tbat the rocks alon^ the latter stream, at and 
near Plattsmouth, really beloiM| to the Coal-Memrares, and that there ace no Lower 
Carbouiferoua rocks there withiu one thousand feet or more of the surface. 
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known to be common to the Coal-Measure8 anil Lower Carboniferous 
rocks of the West, have ever been fonnd below tlie horizon of the Mill- 
stone grit. Indeea, all bat three or four of thern (which are themselves 
"well-known Goal-Measure species) also occur in the Plattsmouth beds, 
referred by Professor Marcou to the Lower Dyas. He has, it is true, 
made an effort to explain away this lattert'act, on the ground that most 
of the fossils known to him firom Omaha and Bellevne are BracMopoda, 
■which he thinks cannot be relied upon in the identification of strata, 
owing to their great vertical range. We now know, however, from 
these very beds at Bellevne, as may be seeu by the foregoing list, the 
lamellibranchiate genera, and Ooal-Meaaure species, Myallna sjibqtuzd- 
rata,, and AUorisiTia subouTteata, both of which occnr in the very beds 
I'eferred by him elsewhere to the Upper Dyas. Again, we have the crus- 
ta«eaii genns and Coal-Measure species, Phillipsia major of Shumard, 
both from these so-caJled Mountain limestone beds of Bellevne, and 
from the so-called Lower Dyas of I'lattsmouth. Still further, we have 
from the Bellevne beds the well-known vertebrate Coal-Measnre species, 
I'eriprisUs semidrcularis, which, strangely enough, supposing Professor 
Marcou correct, also occurs at Nebraska City and Eennetl^s Mill, in the 
so-called Upper Dyas, and at Eock Bluft^ in the upper part of the so-called 
Lower Dyas (see Plates III and IV). So even if we admit that the 
testimony of the Brachi&poda may be, in some cases, less reliable than 
that of afewothertypes,wecannotiguoi"eitwhen directly corroborated 
by that of the lamellibranchiates, trilobites, and fishes. I can, therefore, 
see no reason whatever for separating these beds from the Coal- Measures. 
We come now tfl consider the propriety of Professors Marcou and 
Geiuitz's reference of division B of the JTebraska City section, and at 
Wyoming and Bennett's Mill, to the Upper Dyas, or more properly to 
the Dyas at all. As shown in the list we know altogether from these 
beds about forty species of fossils, of which twenty, or one-half, are com- 
mon to the same and the outcrops above Plattsmouth, referred by 
Pi-ofessor Marcou to the Mountain limestone. Thirty of them also occur 
in the Plattsmouth and Eock Bluff strata, the first of which are placed 
by Professor Geinitz in the Lower Carboniferous, and the latter in the 
Upper Coal-Measures; while thirty-seven or thirty-eight, nearly the 
whole, consisting of FusuUna, polyzoa, corals, crinoids, brachiopods, 
lamellibranchiatea, trilobites, and fishe^ are found in the Upper, and, in 
part, the Lower Coal-Measures of Iowa, Elinois, and other neighboring 
States ; and none of them, excepting a very tfew forms that are common 
to our Coal-Measures and Lower Carboniferous rocks, have ever been 
found in the latter in this country. Hence it seems to me clearly mani- 
fest that there is no reliable i>aleoutological evidence for separating 
these beds from the Upper Coal-Measures. The only tiict that gives the 
slightest show of reason for such a conclusion is the occurrence in them 
of the genera PseudomonoUs and Sy7McUidia,-vith species resembling Per- 
mian forms of the genera Schizodm, Fleuropliorm, Nueulana, &c., hut it is 
exceedingly doubtful whether any of even these fossils are specifically 
identical with any known Permian form. The Synocladia is certaimy not 
so, while it, and all the others, are well known to range far down into 
nnquestionable Coal-Measures of the West, even below the horizon of the 
rocks referred by Professor Marcou to the Mountain limestone above 
Plattsmouth, For instance,, a bed of limestone at near the level of the 
Missouri, at Leavenworth, Kiinsas, in which a PsewdoOTowofM, nearly allied 
to P. spelunearia, is known to occur, has been by Professor Swallow, 
who can-ies the line between the Upper Coal-Measures and Permian in 
that State several hundred feet lower than any others in this country, 
H. Ex. 19 9 
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placed some 700 or 800 feet below tlie base of the Permian, in the 
Middle Coal-Measures. Dr. White, the State geologist of Iowa, also 
liDds this genua near the middle of the Upper Coal-MeasnreB in that 
State. Professor Maro'ou would doubtless go. around this difElculty by 
including all the strata in the Periniau, as far down as a single one of 
these Permian types is known to range, regardless of all the other asso- 
eiated fossils." But in this he wofald be met by a still greater difficulty 
in having to include in the Permian the very same beds he at other 
places refers to the Mountain limestone, and at some places, as at 
Leavenworth City, even still lower strata than those so referred by him. 

But if these few fossils were known beyond doubt to range no lower 
in the series than division E of the Nebraska City section, and it could 
be positively demonstrated that they are all specifically identical with 
well-known European Permian species, should they alone set aside all 
the overwhelming weight of evidence of all the other thirty-odd asso- 
ciated Carboniferous species, including such Carboniferous and older 
(feQeT&asFiisuUjui,LopkophyUum, GampophgUvm, iSoiemopsis, true Orihis,* 
FkilUpsia, Cladodus, Ciumatodm, Peripristis, &o.? I should think not. 

There being, therefore, no reason whatever for separating dirision B, 
with its numerous undoubted Coal-Measure species, from the Carbonifer- 
ous, the next question to be considered in this connection is, whether 
there are any sufficient reasons for drawing an important division here 
between the beds B and C. For the solution of this question we must 
again appeal to the imbedded organic remains ; and by examining the 
foregoing list, it will be seen that of about 70 species of fossils already 
known from division C (and some 8 or 9 others found in higher beds 
and not yet known to occur in 0), about 32, as already stated, come in 
this region directly np from division B and lower beds, while we also 
now know that some 35 or more of the others, together with nearly all 
of those found in division B, occur at various horizons in the true Coal- 
Measures of niinois and other Western States — most of them, indeed, 
there ranging into the lower part of that series. In tact, from what we 
now know of the range of species in our western Coal-Measures, 1 do 
not hesitate to express the opinion that nearly or quite aD of the species 
found in dirisi^ C, at 'Nebraska City, will yet be discovered in beds 
holding positions below the middle of the CoaJ-Measures of IlliDois and 
other Western States. 

From all of the tacts, therefore, now determined, it must, I think, be 
clearly evident that all of these strata under consideration along the 
Missonri, that have been by some referred in part to the Mountain lime- 
stone, iu part to the Permian or Dyaa, and in part to the Coal-Measares, 
really belong entirely to the true Coal-Measures; unless the division C, 
at Nebraska City, and some apparently higher beds below there on the 
Missouri, may possibly belong to the bonbon of an intermediate series 
between the Permian and Carboniferous, for which, in Kansas, Dr. Hay- 
den and the writer proposed the name Permo-carboniferous. Thislatter 
distinction, however, it should be remembered, is, as we have always 
explained, even in Kansas, merely an arbitrary one, not founded upon 
any well-defiued physical or paleontological break between these upper 
■beds and the Upper Coal-Measures. 

It is true that in first announcing the existence of Permian rocks in 

• I amof coarse aware that the geniu* flemip»TO(iieB{= St»-eptor%M(AiM) oconrs in the 
Permian, auil ia BOinetimes, by thoso wlio are not very particular iiboTit generic ilietinc- 
tioua, called Orthis; but I am uol owaro of any true tiFpkal OrtJiia, of the tyjie of 0. 
ilieWiia, and O. Carbcmaria, having been yet found in tio Permian of the Old World, 
thongli this geoQB may poasibly oc«ur at that horizon there. 
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Kansas (Trans. Albany lust., vol. IT., 185S}, we also, upoD the evi- 
dence of. a few fossils from near Otoe and Nebraska Cities, resembling 
Permian forms, referred these beds to the Permian ; but on afterwards 
finding that these fossils are there directly asssociated with a great pre- 
lioaderance of unquestionable Carboniferous species; and that there is 
also in Kansas a considerable thickness of rocks between the Permiaa 
and Upper Coal-Measures containing, along with coinparatively few Per- 
mian types, numei-ous unmistakable Carboniferous forms, we abandoned 
cUe idea of inelnding these Otoe and Nebraska City bedsin the Permian. 
And all subsequent in\-estigatioiis have but served to convince us of the 
accuracy of the latter coacloaion. 

In his work on the fossils of the rocks under consideration,* Professor 
Geinitz has, without indicated doubts, identifleil, mainly from divisions B 
and C at Nebraska City, the following European Permian species : 



Gailielmites permianaa, Gein.t 
Synoeladia virgulaeea, Phill, sp. 
Folypora biarmica, EeyeeiliDg. 
Stempmii coiunmOTle, SoUot. sf. 
ProiJactiM AojridJM, Sowerby. 
FroAuctus horreeceaa, do Vern. 
StrophalosUi horreseene, de Vem. 
Camarophoria glolndisa, Phill. sp. 
Avieala spduncaria, Sctilot. ep. 



Plearopluntia simpZus, Keyserling. 
PlearophoTos Pallasi, tie Vern. 
Swtala B^/riM, v, Sohaiir. 
Micala Kazanensis, de Yern. 
Area striata. Brown. 
SiAieodiiB obacuras, Soweiby. 
Sahixodua Bossima, de Vem. 
SiMxodua tTKiieatiis, ^^'"K- 
Solenomya Biaraiica, do Vom. 
Stn'pala jjIanorBiles, Mmister. 



.ilMCdte Maimmanni, Goldf. sp. 

In regard to nearly all of these, and several othejs of Professor Gei- 
nitz's identifications of these fossils, however, I have been reluctantly 
compelled to diflfer with him, after a very caretul study of extensive 
collections. Indeed, so fer from these fo^ils being in all cases specifi- 
cally identical with the foreign forms to which he has refeired them, I 
have already elsewhere shown that some of tiiem do not even belong 
to the same genera, or families ; % while very f&'^, if any of them appear, 
to me really identical, apeciflcally, with European Permian species. 
For instance, the shell he has identified with CtMnaropJtoria globi^lina, is 
a true -Efifl/ncAoneHa, and at least one of those he referred to Str(^kalosia 
liorrescens is a true Frod'uctus ; while he has identified two distinct spe- 
cies with the so-called Clidoplwrus Failasi, de Vem., neither of which 
belongs to the same genus as the typ*' of ^^^ Bussian species, which is 
figured and described as an edentulous shell, by de Verneuil, under the 
name Modiola Pallasi. But in all of these cases, where I diifer with 
Professor Geinitz respecting the relations of these Nebraska fossils, I 
have endeavored to give the student the moans of forming his own con- 
closions, by flguriug on the same plates for comparison the foreign spe- 
cies to which they have been, as 1 believe, erroneously refeixed. 

Of all the various fossils yet known from the Nebraska rocks referred 
by Professors Marcou and Geinitz to the Permian, there are really very 
few that seem to me to bo so closely similar to European Permian forms, 
that no entirely satisfactory specific distinctions have yet been detected 
in their external characters. These are the forms referred by Professor 
Qeixiiiz to i^lucala BegficM, LedaJCazanmsis, SehizodMs Bossicus,^ Avtcula 
[FseudomonoUs) speluncaria, and Pleurophorus Pallasi. The first four of 

* Catboofotraation vm6 Dyos in Nobtaaka, 1866. 

i In tbe bed at Nebraska City, from wMeh tbt) apeoimena referred by Prof. Qeinitz to 
this speoieBwereobtained,wooiilyfound, after repeaDed and diligent exaniinatious, ciete 
li-.tgrnents of plants too itmcli broken ni} to be clearly identified eveii geuerically. 

iSee Am. Joar. Sci. and Arts, vol. XLlV, new series, "p. 170, and p. 3ai, 1867. 

^ S. Bosfkus is said by Eichwald (Letlifea Eoas. 1, p. 999) to ocoar Ijotii in tbe Csirbon- 
iferoiis and Peiiniau rocks of Kussia. 
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these are, I acknowledge, very similar to the Pei-mian species to wliich 
be lias referred them, wbiie the fifth seems to be a-s nearly like Pleuro- 
flmrus eostatm. To these we may perhaps also add the Sdltlzodus rep- 
resented by fig. 2, on plate X, which is very closely allied to 8. ohsmirus, 
though more compressed. The fact, however, that we know compara- 
tively little of the hinges and interior of these shells, whUo they arc 
mainly such types as usually present few reliable external characters 
tor specific distinction, and belong for the most part to genera in which 
species are frequently very similar, must weaken oar confidence in these 
specific identifications, under such circumstances. But when we take 
into consideration the fact that precisely the same forms are found in 
the Western States far down in beds acknowledged by all to belong to 
the Coal-Measure, and which have even at some places been referred 
by Prof. Marcou to the Moontain limestone, and especially when we 
be^T in mind, the numerous unquestionable Carboniferous species with 
which they are here directly associated in the beds under consideration, 
the impropriety of basing important coniilusions upon them must bo 
apparent. 

1 am not, however, wishing to conceal the fact that several of the 
genera found iu these supposed Permian rocks, in Nebraska, and their 
equivalents in Iowa, lUinois, &c., are believed to be generally regarded 
as not in Eitrope dating back beyond the Permian epoch. But in con- 
sidering these, we must not overlook the other genera equally charac- 
teristic -of the Carboniferous, found in the very same rocks. The follow- 
ing lists include both types of genera : 



A. CAEBONn 


BPOO GBKFRA 


X>AT15 BACK OFTHBPffiB- 


1. Famlina, 1 or 3 sp. 


10 P alodm Isp. 


MIAN IN EUHOrE. 




11 n odu8 lorSsp. 






1 P ■!.(!«, lap. 




4. Ei^ckyerinus, 1 sp. 


1 r o«n d«s, Isp. 




6. Ei-isocrinve, 1 ap. 


14 X ahod ,Xsp. 




6. Oi-thia, l.ap. 


1 J) w» lap. 




7. Soleitqpsis, 1 ap. 


lb ^ oJ 1 ap. 


8. Fi-oihyris, 1 ap. 






9. PhillipBia, 2 ap. 




7. iirao, 1 ep. 


It will thus be seer 


thit wh le we have in t 


he whole series of Upper 



Coal-Measures and Permo carbon ferous rocks of Kansas, Nebraska, 
■Iowa and Illinois, se\en ^eneri consisting of one of Folysioa and five 
or six of true Mollusea thxt have not, sq far a^ known to the writer 
at this time, been found Bi rope at any horizon below the Permian, 
and two of these, it is bel eved not even that low in the series ihere, we 
find in the same horizon, and tor the most part directly associated 
with these, sixteen other genera, consisting of one of Foraminif&ra, two 
of Corals, two of Critwi&ea, tliree of MoUusoa^% one of Trilobites, and 
seven of Pishes, not known to occur anywhere in more recent rocks 
than the Carboniferous. Seven of these, however, viz., Mrisocrinus, 
Hupaehyeriniis, ProtAyria, Deltodtis, Peripristis, AntUo^MS, aad XystroilMS, 
being new genera, it might be supposed ought not to be counted against 
the Permian. But it is worthy of note that even the typical species of 



,. ;e BracMopod, apparently poaseaaiDg the characters of Aulostcgee. 

i A apeeiea presenting at leaat all the external charaot«ra of tha eennB FlacunopiU, 
has heen fonad In tie Upper Coal-Measures of Blinoie (ace Proceed. Chicago Acad. Sci. 
1, Maroi, 186G, p. 13), and the eamo haa since been fiiaooverod by tho Geol. Sui'vey of 
Ohio, in the Lower Coal-Measures of the latter State. 

tThe genna Bdlerophon, of which we have ibnr or five species in these roelta, has also, 
Ilwliove, not heen found in the Permian of Europe, tliough-one spociee is tuowa from 
the Triaa (St. Caasiaii bocls). 
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the genus ^momuMS, occurs at Bellevue, in the very Coal-Measure beds 
erroneously referred, by Professor Maroon, to tbe Mountain limestone, 
as well as in the equivalent Upper Coal-Meaaure beds of Illinois. It is 
also certainly represented at far lower borizous by several lower Carbo- 
niferous species, two of which occur as low as the Burliiigtou limestone; 
■while the only other known species of Eupaeli/yerinus is fi^om the horizon of 
the Keokuk group. Again, the only other known species of the genus 
Prof%m was discovered by Professor Winchell in the very oldest member 
of the whole Carboniferous series in Michigan ; and of the nine described 
species of AntlioAws, and seven of Beltod'us, all of the formei', and all but 
one of the latter, are Lower Carboniferous forms, which is also the horizon 
of the only two known European species thought by Newberry and 
■\Vorthen probably to belong to AntUoAus. Again, the only known 
European species, believed by St. John to belong to tbe new genera 
Periyristis and Xy«trod,%is, are Mountain limestone species, one of which 
isthetypeof the genus Xystrodus, Thegenrw Ohomatodiis is likewise,! 
believe, essentially, if not exclusively, a Mountain limestone group in 
Europe. At any rate, of the ten described species of this country, nine 
are from the Lower Carboniferous, and only one (an Upper Coal-MeasuiB 
species of Illinois) was found at any higher horizon. The genua Petalo- 
dm seems also to be nearly or quite confined to the Mountain limestone 
of Europe, though two or three species are known from the Upper Ooal- 
Measures of Ilhnois, Kansas, Nebraska, and Pennsylvania. Mistdina 
is also, I believe, usually considered iu Europe mainly, if not exclusively, 
a Lower Carboniferous genus, or at any rate one not ranging into the 
Permian. 

On the other hand, of the six or seven genera mentioned in the fore^ 
going list, that are supposed to be in Europe confined to the Permian 
and later rocks (none of which types, it will be observed, rank even 
among the higher lamellibranchiate MoUusca), the genus Avwulopinna, 
as may be seen by the figures and description, seems to be closely allied 
to Professor McCoy's Carboniferous and older genus Pteronitea. Again, 
the genus BakevelUa, although most generally regarded in Western 
Europe as a Permian type, is said, by Bichwald, also to occur in the Car- 
boniferous of Eussia; and it seems, also, to be represented in I'Tova Scotia, 
according to high authority, at or below the base of the enormously 
developed Coal-Measures of that region. And almost certainly the very 
species of Synoeladia alluded tp, also occurs in the Chester and St. 
Lpuis limestones of our Lower Carboniferous aeries. 

So it is evident that whether we look at the S2'ecies or th&yenera found 
in the rocks under consideration, we see that there is an overwhelming 
weight of evidence against the conclusion that they represent the Per- 
mian of the Old World. Indeed, looking at the genera of animal 
remains alone, without regard to the plants or the position of these 
beds above the horizon of the Millstone grit and Mountain limestone, 
and by taking into consideration the greater weight due the evidence of 
such highly organized tj'pes as Trilobites and Fishes, it would not be 
difficult to , bring forward a better argument in favor of the conclusion 
that this whole series belongs to the horizon of the European Mountain 
limestone, than that it represents the Permian. The mingling, however, 
of the few Permian types mentioned in the same beds with the numer- 
ous Carboniferons forms, already enumerate-d, through a considerable 
thickness of these and higher strata, together with the physical struc- 
ture of our enfire Carboniferous system, demonstrate, it seems to me, as 
clearly as facts can, that these rocks belong to the Coal-Measures, and 
that hero we have no abrupt bre^k between the Oarboniterous and Per- 
mian. 

ILyGOOl^lC 
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BEMABKS ON THE PEOBABILITY OF FINDING VALUABLE USDS OF 
COAL "WITHIN PEOFITAELE WOEKING DISTAK<EE OP THE SUEPACH 
IN EASTERN KBBliASKA. 

It is well kno'wii that along the valley of Des Moines River, and some 
of its tributaries iii Iowa, 75 to 100 miles east of tlie Missouri, exten- 
sive and valuable beds of coal exist. This coal is of good quality, in 
beds varying &om a toot or so to 7 feet in thickness, and is regarded by 
Dr. White, the State Geologist, as belonging to the Lower Coal- Measures. 
In. going to Nebraska in. the spring of 1867, 1 visited, with that gentle- 
man, several localities where these Lower Goal- Measure rocks are seen, 
and as the facts observed there have a bearing on the coal question in 
Eastern ilebraslta, a few remarks on these Des Moines Valley beds are 
necessary to a clear understanding of what will follow in regard to coal 
in Nebraska. 

Dr. White had previously thoroughly explored this region and the 
comitry through from here to the Missouri, and knew all the localities 
where the best exposures are to be seen, and I am under great obliga- 
tions to him for conducting me through &om Iowa City to Nebraska 
City; and it is but just that I should state here, that all the facts ob- 
served by me, in the geology of Iowa, were previously known by him, 
and have been published in an interesting paper from his pen, in the 
American Journal of Sciences and Arts, vol. XLIV, 1867, and subse- 
quently in his able report published by legislative authority. 

The Lower and Middle Coal-Measures of the Des Moines Valley had 
also been, to a considerable extent, explored by Protessor A. H. Wortheu, 
when connected with a former survey of Iowa, aojd described at length 
in the report of that survey, pnbhshed in 1858. They consist mainly of 
sandstones, shales, coal, and some thin, impure limestones, the maximum 
thickness of the whole, in this region, being supposed by Dr. White to 
be about 800 feet. They only come to the surface in the region of the 
Des Moines Elver, apd northeast of there, excepting in some of the 
deeper valleys somewhat farther west, and are believed by Dr. White to 
include all the workable beds of coal in the State. Although in some 
places quite fossiliferons, they are generally not so much so here as the 
Upper Coal-Measures occupying all the countiyfrom near the Des Monies, 
westward to the Missouri.* As there is no Millstone grit here, the lower 
beds in this region rest directly down upon the Lower Carboniferous 
rocks. 

The Upper Coal-Measures west of the Des Moines, as already shown 
by Dr. White, are not separable &om the Middle series by any physical 
or abrupt paleontological break, a number of the species of fossil being 
common to both, and the whole having here a uniform and slight gen- 
eral dip to the west of south. 

The last locality at v/hich we saw any of the beds of the Middle series 
in going soiithwestward from the Des Moines Valley was ne^- Winter- 
set, Madison County, in the rather deep valley of Middle Eiver, a tribu- 
tary of the Des Moines. Here we saw only one of the very upper beds 
of the Middle series, in the bottom of thevalley. This valley, like all the 
others in this region, is merely one of erosion, cut down to a depth of 
perhaps 250 feet below the common elevation of the country by the 

• In Bomeof tho upper beds of the Middlo series, however, we found Sjiinftremiwroiiifl, 
Morton, S. Uneatws, S. plcaioEomtfxne, Shnmarcl, Fro^uettu Sebraaceneie, Owen, F. Lowgixpi- 
HUB, Sowetby J, P. Fnnctatm, Martin (ep.), Jlemiyrontfes crasms, M, & W., Chawtea 
mesoloba, N. & P., together with Oervilla lonpa, Geinitz (a trne Avieala), and Avkiilopeetcit 
eailionif&Tti Stevens ( =^ Peetea Haicin, Gemita). 
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etreaiii now flowiug in it. The hilla on each side, to an elevation of 
about 220 feet, or perhaps more here, are composed of the succeeding 
higher series of the Coal-Measures, conaisting of some comparatively 
heavy beds of light-yeliowish limestones, with bluish, drab, and reildish 
clays, and sandy, micaceous shalo, some black laminated shale, sm.A a few 
inches of impure coal, the whole being overlaid by more or less heavy 
deposits of Drift. 

Ill this Upper series of Coal-Measures, as alreatty intimated, only 
eepai-ated as a matter of convenience, and not by any natural break from 
the Middle, we found the following fossils, nearly or quite all of ■which 
had been pre\'iously collected here by Dr. White : Fusilina cylmdriea, 
Eltombopora and fistuUpora, sp., Eoc^daris SalU, Semipronites crasmts, 
Meekella striatocostata, Productm costatus f, P. Nebrascensis, P. Longispi- 
nus, Spirifer mmeratiis, S. pUmocmi/vexus, S. Utieatus, SpiHfcrina Ken- 
tztcke^isiSf Chonetes YemeuiUana, Ath/yris subtilita^ Terebratuki hovidens, 
JBetida pwictuUfera, Maerodon tmuisiriattm, Myaliiia perattmuata, M. sub- 
quadrata, Avimlopeoten oeddrntalis, Bellerophon erassus, and ao undeter- 
mined PhiUipsia. Dr. White also found in one of the upper limestones 
a tooth of a OoehUod'us. 

This, it will be seen, is, as far as it goes, with the esception of one or 
two species, almost precisely the same fauna characterizing the Upper 
Coal Measures along the Missouri, already so often mentione<l, where the 
whole series, however, is much more developed, the entire thicliness of 
the upper series here, near Winterset, being estimated by Dr. White as 
probahly not exceeding 200 to 250 feet. 

On ascending from this valley, we saw no more exposures of the Middle 
series, the southwestward inclination of tho strata taking these beds be- 
neath the bottoms of the deepest valleys. At various places, however, 
south of there, on Grand Eiver, in Union County, and westward to the 
Missouri, somewhat above Nebraska City, the Upper series was seen 
more or less exposed, and readily recognized by tiie various fossils al- 
ready mentioned. As these fossils, however, have nearly all a great 
vertical range in this Upper series, and beds at different horizons, espe- 
cially in Kansas and Nebraska, where these rocks are greatly developed, 
are known to resemble each other very closely in lithological charac- 
ters, it is not easy to be always sure of the exact horizon in the series, 
of particular beds seen at diftterent localities. Dr. White, however,'i8 
quite confident that he can clearly identify the subordinate beds of most 
of the Winterset exposure, already mentioned, in the bluffs of the Mis- 
souri, on the Iowa side, twelve miles northeast of Nebraska City. 
Whether these beds are exactly equivalent or not with those at Winter- 
set, there is not the slightest reason for doubting that they belong to tho 
same Coal-Measure series, as do all the intervening exposures between 
these two localities. 

On our arrival at Nebraska City, parties there interested in sinking a 
shaft, at Mr. Morton's farm, one and three-fourth miles west of the land- 
ing at that place, in search of eoal, knowing that we had been exam- 
ining the country across from the coal region of the Des Moines Valley 
to the Missouri, naturally wished to know how deep we thought they 
would probably have to penetrate to find coal. After taking into gou- 
sideration the gentle dip of the strata from the outcrops of tho Lower 
productive Coal series near the Des Moiues, and the thickness of the 
Upper neaily or quite barren series at Winterset, Iowa, and making 
some allowance for the thickening of the latter in a westerly or south- 
westerly direction, of which we Imd seen some evidence, Dr. White and 
the writer told the Hon. J. Sterling Morton that we thought it possible 
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the protlnctivc series in iglit be struck within about 500 feet of the surfece 
of the Missouri Yalley at Nebraska City. We apprised him, however, of 
tlie hazard and tmcertainty generally attending such mining enterprises, 
and advised that before proceeding farther with the shaft {at that time 
carried to a depth of 80 or 90 ffeet) tliat they should first sink an artesian 
boring COO to 800 or 1,000 feet if coal shotdd not be sooner struck. We 
were not at that time, however, nor tintil on the eve of starting from 
Nebraska City for Omaha City, awai'e of the fact that a boring had 
already been sunk in the Missouri Valley, a short distance below 
Nebraska City, to a depth of about 344 feet without etrikuig any work- 
able bed of cofil. 

On taking this important fact, and others observed in the exposures 
seen between Nebraska, City and Omaha City, into consideration, 
together with those developed by the borings at Omaha, we were led to 
the conclusion that it is exceedingly improbable that sufficiently thick 
beds of coal exist at Nebraska City within profitable working distance 
of the surface. As ive came back from Omaha, a few weeks later, JJr. 
Hayden and I called to advise Mr. Morton to suspend work on the 
shaft, and, if he wished to make further exploration, first to sink Mr, 
Croxton's boring 500 or 600 feet deeper, if coal should not be sooner 
struck. Mr, Morton, however, was not at home, and we left the sug- 
gestions with his family. After my retora to Washington I also wi'Ote 
to him to the same effect. 

Of course it is not within the scope of human wisdom to decide posi- 
twely and beyond dmibt, by any means short of actual boring, whether 
or not workable beds of coal could be struck there at depths that could 
be profitably wrought. The weight of evidence, however, from all the 
facts now known, is undoubtedly against success in such an undertaking. 
Some of the reasons for this conclusion are stated below. 

In the first place, although some facts were observed indicating a 
slight northerly or northeasterly inclination of the strata on the north 
side of Platte feiver, there is Uttle reason to doubt that the boring at 
Omaha City, about thirteen miles farther north, penetrates nearly, if 
jiot quite, the whole 400 feet, into lower strata than those forming the 
Plattsmouth section, where at low water about 60 feet of rocks can be 
examined inch by inch, and certainly contain no workable coal. From 
near this point there is evidently a gentle south or southeastward dip, so 
that at Eock Bluff, about six miles by a right line in a dii-ection-a little 
east of south from Plattsmouth, the upper part of the section at the latter 
place is brought so low as to leave little room to doubt that in these two 
sections we have an opportunity to examine in detail about 150 or 160 feet 
of strata (with the exception of a few feet at Eock Bluff, almost certainly 
occupied by sandstone) without finding any coal. 

On going twelve miles farther down tlie river, in a nearly south direc- 
tion, to Wyoming, we find the wholeof the Eock Bluff section has, between 
these points, passed beneath the level of the Missouri, so that hei'6 at 
Wyoming we observe a low exposure, not agreeing with any part of the 
Eock Bluff section, but apparently occupying nearly the horizon of the 
lower part, or divisions A and B, of the Nebraska City section. It is 
IMJSsible, however, that there may be 40 or 50 feet of other unexposed 
strata between the top of the Eock Bluff section and the Wyoming out- 
crop. From these exposures and the borings at Nebraska City and 
Omalia City, we have pretty good data I'or the belief that there are no 
workable beds of coal beneath the Missouri level at Nebraska City for a 
depth of at least COO or SOO feet. Consequently the Upper barren 
measures almost certainly thicken much more rapidly in comiug south- 
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westward froiu Wintersefc, Iowa, tUan had been snpposed. Dr. White's 
luimerotis local sectioas, however, observed at various pointB west and 
southwest of Winterset, through to the Missouri, seem to show very 
dearly that this thickening of the Upper series is not due to the depo- 
sition of newer strata upon the equivalents of those seeu at Winterset, 
but to a thicbening of the same beds seen there, or with probably, in 
part, to the intercalation of other similar strata between or beneath the 
lower members of the same. 

At Kebraska City, and below there, at Otoe Oity, Brownville, and 
Aspinwall, there are, perhaps, altogether, near 150 to 200 feet of addi- 
tional strata, holding probably aU a position above the geological horizon 
of the top of the boring at Nebraska City. The various natural expos- 
ures, shadow shafts, drifts, and other excavations in these beds, show 
tliat they almost certainly contain no thicker bed of coal than the 22-inch 
bed seen at Aspiuwali; so that these bods may, altogether or in part, 
also be added to the entire explored thickness of strata almost cer- 
taiuly without any seam of coal thicker than that cropping out at 
Aspinwall. 

Somewhere below Aspinwall, a gentle dip of the strata to the north 
or northwest takes place, and causes lower beds to rise to the surface as 
WG descend the Missouri from the southeast comer of the State. But, 
from what we saw near Eulo, it seems rather improbable that any beds 
come to the surface between that place and St. Joseph, in Missouri, be- 
longing to much lower geological horizons than those penetrated by the 
boriugs.at Nebraska Oity and Omaha, though it is possible some beds 
may exist there not represented under the latter places. At any rate, the 
observations of Mr. Broadhead, and those of JDr. Owen and Professor ■ 
Swallow, along the Missouri, render it exceedingly improbable that any 
woi-kable beds of coal exist in any of the strata holding a geological 
position between those seen at Eulo and the horizon of the top of the 
boring at St. Joseph, in Missouri. And as the boring at the latter place 
was carried to a depth of 480 feet, without striking a workable bed of 
coal, and no such beds crop out between there and Atchison, Kansas, 
while none such were struck in a boring at the latter place, extending 
to a depth of about 300 feet, the evidence becomes very strong that we 
have here a great series of nearly barren Upper measures, containing 
no beds of coal of more than about 3 feet in thickness.* 

It is worthy of note in this connection, that Mr. Broadhead had arrived 
at the same conclusion in regard to the Ooal-Measures of northwestern 
Missouri, from the examination of numerous natural exposures before 
any of these borings had been made. By examining a paper on the Coal- 
Heasures of that region, published by him in the Proceedings of the St. 
Louis Academy of Sciences in 1865, it will be seen that he gives a con- 
tinuous section of beds (with some unexposed spaces) of nearly 3,000 feet, 
before reaching a bed of coal as much as 2 J feet in thickness ; all of 
those noted above being from a few inches to 2 feet in thickness. It is 
quite probable that all the numerous thm beds and seams of shale, clay, 
hmestone, sandstone, &c.^ composing this long section, are nofcalway.'* 
here placed by him in their exaet order of superposition, since it is gener- 
ally impossible to see more than comparatively a few of them exposed in 
any one natural section, while it is very difficult, in a series of rocks like 
this, so liable to change their lithological characters in short distances, 
to be always right in identifying the same beds at different localities, 

" Dr. White's olieervations in Iowa have also led biai to th.« conelusioa that tbe 
U]iper and most.of the Middle' Coal-MeftBorea of tliat State, contain no bed of coal of 
Cium tliiiii two feet in thickness. 
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especially as most of their fossils liaye a great vertical range. Tliere is 
little room for doubting, however, that this section gives a good general 
approximation to the true structure of the series in that region. It evi- 
tlently includes most, if not all, of the series referred % Professor 
Marcou and Professor Geinitz to the Dyaa, Coat-Measures, and Mountain 
limestone ; also the Upper and some of the Middle Coal-Measures, as 
■well as probably some of the Lower Permian, of Professor Swallow's 
Kansas section. 

There are a few leading facts that ought to be impressed upon the 
.minds of those who may wish to seek coal in Eastern Hebraska. The 
first of these is, that the esposed rocks here belong to the upper, member 
of the great coal-bearing series, and that, although of eoneiderable 
thickness, all observations and esperienco, not only here in Kebraska, 
but also in Kansas, Missouri, and Iowa, as already stated, render it 
almost a moral certainty that this Upper series, in this re^on, contains 
none but thin and unreliable beds of coal. Consequently if good work- 
able beds exist here, it may be regarded as a nearly settled question 
that they lie deep beneath the level of the lowest valleys, in the Lower 
or Middle Coal-Meaaures ; and if ever made available it must be by 
deep shafts. It would not be prudent, however, to attempt to reach 
these lower beds by directly sinking shafts; the proper course is first to 
demonstrate their existence here, and their depth, by artesian borings. 

In making such borings here, they should, of course, commence in 
the deepest valleys. It ought also to be remembered, that it is simply 
throwing away money to make two or more such borings near each 
other, for in a country where the strata are so slightly inclined, and so 
free from faults as this, a single boring settles the question for or against 
iflie existence of coal, to the depth that it penetrates, for a considerable 
area of the surrounding country ; since regular workable beds of coal 
are, with rare exceptions, not confined to one spot, but estend with the 
other strata for more or less considerable distances. Indeed, it is very 
probable that one boring at Omaha City, or six or eight miles up 
Platte Eiver, where the rise of the strata would give a somewhat lower 
start, and another somewhere in the valley of the Great Nemaha, if 
carried to a depth of 1,200 to 2,000 feet, in case coal should not be 
sooner found, would, with the boring already made at Nebraska Citj', 
and the numerous natural exposures examined, settle the question la 
regard to the existence of workable beds of coal within accessible 
depths^ in Eastern Nebraska. 

Again, it ought to be generally known that money or labor expended 
in sinking shafts or excavating drifts into strata, every bed and seam of 
which mfiy be examined in detail, and seen to be barren of coal in 
natural exposures In the immediate vicinity, will be certainly without 
reward. Much hard labor has also been squandered in Nebraska by 
excavating drifts into beds of black shale, with the delusive hope that 
if followed a hundred yards or so into a hillj they may be found to change 
Into valuable beda of coal. Or, in thus following a 2 or 3-inch seam of 
coal, expecting it to be found much thicker, farther in. Although such 
a result is not always certainly beyond the range of possifnUties, it may 
be regarded as so nearly the ca-se in these rocks as practically to amount 
to about the same thing. Indeed it may be almost taken for granted, 
from the nnmeroua sections already examined inch by inch, and the 
facts developed by the borings, shafts, and other excavations already 
made, that no more valuable bed of coal than the 22-inch bed at Aspin- 
wall, will ever be found here by such superficial openings. 



>y Google 



NEBSASKA AND POKTIONH OF AD.IACEMT TEKSITOEIES. 139 

In regard to finding workable beds of coal within accessible depths 
iu Eastern Sebraska by deep borings, I would remark, in conciuaiou, 
that although not prepai-ed to discourage entirely all hope of suceessi it 
is proper to state that all the known facts are unfavorable ; not only on 
account of the great thickness of the Upper neatly ban'en series, but 
beoaLise it is by no means certain that we would strike the productive 
measures here, even aft«r going entirely through the Upper nearly bar- 
ren series, since the lower beds «wt)/ thin out in this direction. The 
great importance, however, of a good supply of coal to a country so 
rich in other natural resources, and at present so scantQy supplied with 
wood,- ceitoinly tenders it desirable that some of the boring already 
commenced should be sunk to greater depths before abandoning all 
hope of success. That at Omaha Oity, for instance, which probably 
starts at a lower geological horizon than any other yet commenced in 
tlie State, should be at least continued on to a depth of 1^000 to 2,000 or 
more feet^ in case coal should not be sooner foundj for it is scarcely pos- 
sible to estimate, at this time, at what depths it might be profitable, at 
some future time if not at present, by the aid of improved imi)lement3 
and skill, to mine coal here, directly on the great thoroughfiu-e of trade 
and travel between the Atlantic and Pacific shores,* 

* This report waa prepared between three and four years back, and as I have not 
Biuee vieiteti Nebraska, I am at this time (April, 1871) unacqiiaiuted ■with any of the 
facts beadnc on the question in relation to tlie probability of flnding -workable beds of 
ooal there, that mom reoeut borings or other explorations may have Drought to light. 

As some persons seem to be surprised that it sliould be thought possible to mine ooal 
at the great depth of 2,000 feet, it may not be out of place to mention here, that coal 
is now being profitably raised in Enelaad from the enormous depth of 2,418 feet, while 
some of the Dest English mining engineers believe that within 20 years it will bo there 
raised from shafts 3,000 feet in aepfti. 
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DESCRIPTIONS OF FOSSILS. 

PROTOZOA. 

FOEAMINIPEEA. 

Geaus PUSULINA, Fischer. 

PusuirNA CYLiNDEiCA, Pischer. 

PI. I, Pig. 3; PL n, "Fig. 1 ; PI. V, Pig. 3, a, b; and PI. Yil, Fig. 8, a, 5. 

FasuUna ajlindrica.'FiseLet, 1837, Oryot Moscou, p. 126, PI. 18, Figs, 1-5; Muroh. 
de Vem. and Keys., 1845, Geol. Rosa'., 11, p. 16, PI. 1, Fig. 1, a,i>, e, d, e; Oweu, 
1853, Geol. Survey Wisconsin, Iowa, and Miim., p, 131, &o. ; Moot & HaytLen, 
1859, Proceed, Acad. Nat. Sci., Philadelphia, p. 94 ; Dana, 1863, Mac. Geol., p. 164, 
Fig. 193; Meek & Hayden, 1864, Paleont. Up. Mc, p. 14. PI. 1, Fig 6, a, 6, c, &o.; 
Meeic, 1864, Paleont. California I, Part I, p. 4, PI. 3, Fig. 1 ; Geinitz, 1866, Catb. 
iind Dyae in Heb., p. 71, Tab. Y, Fig. 5. 
Shell small, fasiform or snb-cylindiical, more or less ventricose in the 
middle, somewhat obtusely pointed at the extremities, which generally 
have the appearance of being a little twisted. Surface smooth, except- 
ing the septal furrows, which are moderately distinct, more or less 
regular, and a little cnrved as they approach the extremities. Aper- 
ture apparently linear, and not visible as the specimens are generally 
found. Volutions 6 to 8, closely coiled, the spaces (near the middle) 
being rarely more than twice the thickness of the shell walls. Septa 
from 20 to about 33 in the last or outer turn of adult specimens, count- 
ing around ths middle: comparatively straight near the outer walls, 
but strongly undulated laterally within; foramina passing through the 
wal^, moderately distinct in well-preserved specimens — as seen under a 
high magnifying power, in transverse sections near the middle of the 
shell, somewhat radiating, and numbering in the outer turn of a medium- 
sized specimen, from 12 to 20 between each two of the septa. 

Varying considerably in size and form; length or greater diameter of 
medium-sized individuals, 0.27 inch ; thickness, or shorter diameter, 0.08 
inch. 

In following the general practice of referring this to the Eussiau spe- 
cies, I am not only governed by comparisons with figures and descrip- 
tions of the latter, but I have had an opportunity to make direct com- 
parison with specimens of F. eylisidrica kindly sent to me by Colonel 
Eomanowski, of the Russian raining-engineers's department, from the 
Ural' Mountains. It is true these Eussiau specimens are not in a con- 
dition to show very clearly in polished sections the minute details of 
their internal structure under the microscope, but so far as I have been 
able to determine from the comparison, they seem to agree well with the 
American form,* 

I have never yet seen any specimens presenting the form of that fig- 
ured by Professor Geinitz under Fischer's name, F. compressa. If this 
compressed bicarinate appearance is not due to accidental pressure, I 
should think it a distinct speciea ; though the specimens of these little 
foraminiferous shells have often been subjected to various accidents, 

"I was interested to find among tlie Rnaaian speoimena sent by Colonel Eomanowski, 
tbe globose species of Fasidiaa described by me in the California report, fi'om the Gar- 
boniferons rooks of that State, nnder the name F. robasta, with which the Eiissian 
authorities had eori'ectlj' identified it. 
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and liesideB they vary so much naturally, that tUe separatioa of the spe- 
cies is generally attended with great dimculty. 

Locality and position. — One of the specimens fignred is from a locality 
two and a half miles west of Nebraska City ; it also occurs at Bennett's 
Mill, Wyomiug, &c., all in beds referred by Professor Marcou and Pro- 
fessor Greinitz to division B of the lower part of their Upper Dyas: like- 
wise at a higher position one mile southeast of (or below) Nebraska City, 
and at lower positions in the Ooal-JIeasure on the Missouri, at Eock 
Bluff, Piattsmonth, Bellevue, Omaha City, &c. In shortr, it ranges all 
through the Coal-Measurea, and is widely distributed in the Western 
States and Territories. 

RABIATA. 

POLYPI. 
Genus EHOiSIBOPOEA, Meek. 

Small ramose corals, with nou-septate, short tubular cells, radiating 
obliquely outward and upward on all sides from an imaginary axis-;- 
eell-mouths rhombic or rhombic-oval, and very regularly arranged in 
longitudinal and oblique spii"al rows, the former of whioh are sometimes 
separated by more or less flesuous longitudinal ridges; interspaces 
usually rather thick, and not pierced by transverse pores, but occapied 
by very minute non-septate longitudinal cells that are closed and repre- 
sented at the surface by minute granules or spinuleS. 

Type, Ukomhopora Jepidodendroides, Meek. 

The little corals composing this group are closely allied to some of 
those included by Pi-ofessor Hall in his genus Trematopora, if not really 
congeneric with a part of the same. They differ, however, from the 
typical species of Jliat group, such as T. tuberculosa, in not having the 
interspaces between the cells septate, but occupied by very minute tubes 
or pores (closed at the surface), as weU as in the rhombic forrd, and very 
regular arrangement of the cell-mouths. Trematapora, aspera, Hall, has 
much the external aspect of our genus, excepting in its elongate oval 
instead of rhombic cell-mouths. 

Siillepora rhombifera, Phillips, Vincularia omata, Eichwald, aiid Fa- 
vosites a'erialis, Portlock, may, with much confidence, be included in this 
genus. The species of this group with which I am acquainted are from 
the Carboniferous rocks, through the whole of which the genus ranges, 
and I suspect that it is also represented in the Devonian and Silurian. 
None of the special have yet seen seem to be incrusting or have hollow 
tubular stems, but there may be such among the undescribed species. 
Although some species of this genus have been referred to Goldfuss' 
genus Vincularia, they are \Tidely removed from the typical Cretaceous 
species of that genus. 

EnOSinOPOUA LBPIDODENDItOIDES, Mei'k, 

PI. VII, Fig. 3, fl, fr, e, (?,e,/. 



Bamose, slender, cylindrical or slightly compressed, and bifurcating at 
regular, distant intervals; divisions nearly straight between the points 
of bifnrcation, where they diverge at angles of about 70° to 80° ; com- 
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posed of small, sboa?t, nearly ronnd, tapering tabes, that ascend &om 
an imaginary axis, obliquely otitward, with more or less cnrve to tbe sur- 
face, near wbich tbey are separated by interspaces, wliicb iu cross-sec- 
tions show the minute cellular structure ; calices arranged very regularly 
in quincunx, so as to form vertical and oblique rows ; distinctly rhombic 
at the surface, where their margins are roughened by small, prominent, 
node-like grains, placed one at each comer, with smaller granules along 
the edges between. 

Entire size unknown j thickness of one of the largest branches, 0.07 
inch ; length between bifurcations, 0.40 inch; number of cahces in 0.20 
inch, measuring longitudinally, 12 ; number of calices in 0.05 inch, 
measuring in the direction of the oblique rows, 4. 

The rhombic form of the cell-mouths, and their very regular arrange- 
ment, are often well marked in this species. These characters, however, 
find the granules along their margins, are only to be seen in well-pre- 
eerved specimens, for when slightly worn the granules are removed, and 
the angular olwiracter of the caiices becomes nearly obsolete. When the 
surfeice is ground a little obliquely, the calices present an oval outline, as 
seen in Fig. 2 e, of Plate VII, whUe the thin interspaces present a cellular 
structure, as if occupied by minute vertical' cells j one of these cells is 
larger than the others between the ends of the calices and seems to 
correspond to the larger grainlike node between the ends of each two of 
the calices. , In longitudinal sections I have been entirely unable to detect 
transverse plates in the calices or interspaces. In old specimens the 
"cell-walls seem to have become proportionally thicker and the cells con- 
sequently smaller. 

As this is the only Uttle coral we found in division 0, at ifebraska 
City, among extensive collections, I am led to think it mast be one of 
those referred by Professor Geinitz to Stmopora columnaris of Schlot- 
heim. However that may be, I have no doubt, after a careful compari- 
son with ramose specimens sent under the latter name from Posneck, 
Thuringia, that the Nebraska fossil is clearly distinct. In the first place, 
it differs in the regular rhombic form of the apertures of its well-pre- 
served calices, and iu the uniform arrangement of a larger granule at each 
of their corners, and one or more rows of very minute ones along eacb 
margin between. The specimens of S. columnaris mentioned above, 
have granulated margins to the cahces; but these grains are irregu- 
larly arranged, while the (wilices themselves never present the rhombic 
outline seen in our fossil, but are always oval at the surface. 

In division B, at Nebraska City, the coral under consideration is often 
almost completely covered by the following described incnxsting species. 
Aa professor Geinitz includes under the one species Stcnopora colum- 
■naris both incmsting and ramose forms, it is probable he included this 
as one of the varieties of that species. But Edwards and Eaime con- 
sider the species eolitmnaris as peculiarly an incrusting coral. At any 
rate, the species here described differs so materially from that incrusting 
it, that the two can be distinguished almost at a glance by external char- 
acters alone, while internally, also, they seem to me to present structural 
differences of generic importance. These differences aie so readily seen 
in the figures as to render any detoUed comparisons unnecessary. 

Locality and position.— Division 0, of Nebraska City section; also 
in division B of the same at that place, where, aa above stated, it is 
generally inerusted with another coral. It likewise occurs in the latter 
horizon at Bennett's Mill, Wyoming, &c, and at lower horizons in the 
Upper Coal-Measures at IiockBhiff,and Piattsmonth,a8well as at various 
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positions in the TJiiper Goal-Measares of Seljraska, Kansas, Iowa, Mis- 
souri, and Hliuois. 

Genus riSTULIPOBA, McCoy. 

PlSTULIPOIiA NODULEFEEA, Meek. 

PI. V, Fig. 5, a, J), 0, d. 

1 Nebraska, p. 83; (act S. 

Corallum incmstiog crinoid eolnmns, small brandling corals, and 
otlier objects, so as often to assume cylindrical, irregular, or false ramose 
forms ; surface more or lees nodulous, but without granules or spinulesj 
cell-mouths clrcnlar, small, or generally leas tban 0.01 incli in diameter, 
and, when not worn, with prominent smooth margins, generally directed 
a little obliqnely outward from the centers of the prominences on the 
latter: interspaces nanally slightly less than or about equal to the diam- 
eter 01 the cell-mouths, but sometimes (particularly on the prominences) 
wider; composed of from one to three ranges of minute v^ieles, ustudly 
a little wider than high, and separated by very thin diaphragms ; dia- 
phragms of principal cells not seen. 

This coral is quite common through most of the Coal-Meaatires of the 
West. It often inerusta crinoid columns, and, wherever associated with 
the more dehcate little coral for which I have proposed thename Rhombo- 
^ora lepidodendroides, it incrusts the slender stems and branches of that 
species so completely as entirely to conceal the latter, and thus to ap- 
pear as if it were itaelf ramose. Transverse or longitudinal sections, how- 
ever, reveal the little stems, with an entirely different structure within. 
I have seen no examples of it ramose, however, where not thus modi- 
fled by the very distinct coral upon which it so often grows, 

I can scarcely doubt that this is one of the species referred to Steno- 
pora eolumharis by Professor Geinitz, as it is common in the same beds, 
and at tlie same localities from which he cites that species, some of the 
iorms of which it nearly resembles in general appearance, as well as in 
its mode of growth. I cannot believe, however, that it is nearly allied 
to that species, because it shows no traces whatever, on perfectly pre- 
served specimens, of the granules or spinules of the interspaces, cliar- 
acterizing the forms included by Professor Grcinitz in Schlotheim's spe- 
cies, where well preserved. On the contrary, it seems to me to have 
the structure of FisiuHpora of McCoy; while the European forms 
I'eferred by Professor Geinitz to the species columnaria are thought to 
belong, in part ait least, to the genus Ldbechia, by Edwards and Haime. 

Among the described species of MstuUpora, this coral seems to agree 
most nearly, in the size of its cell-tubes and the structure of its interme- 
diate vesicular tissue, with F. minor of McOoy. Still its cell-mouths are 
smaller and more closely arranged, there being &om sis to seven in the 
space of one line, while in Professor McCoy's species, four occupy the 
same spaca It also never appears to grow to the thickness of that 
species, and consequently has much shorter tulies. The nodes or pron: - 
inences of its surface ace comparatively large, like those seen on Mo7iti- 
cuUpora, d'Orbigney, and on these the cell-mouths are most widely sep- 
arated, and usually directed slightly outward &om the middle of each 
node, in which case the upper margin or lip of each cell is slightly more 
prominent than the other. 
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I do not know that this nodose character has beau ohserved in the 
genua MstuUpora, and hence the eoriil tinder consideration would seenx 
to differ from the typi"*^' species of that genus about asMontieuUporaAiii- 
fera from Cheetetes. Theae nodes, however, are not always developed, 
and seem to have no regnlar arrangement. Sometimes they seem to be 
merely represented by shghtly more scattering spaces of cell-mouths, 
■without any elevation. , 

Locality and position. — Nebraska Oity, Bennet's Mill, and Wyoming, 
from bed B of the Nebraska City section. It also occurs at various 
other localities and positions in the Coal-Meaeures of Nebraska, Iowa, 
Zilinoia, and otlier Western States. 

Genus SYEINGOPOEA, Goldfusa. 

Syeingopoba MUiLTATTBKTTATA, McChcsney. 

PI. 1, Pig. 5 a, h, e, d. 

Sjinngopoiii mnltafteiiuata, McChesoey, 1860, Descriptions New Paleozoic Fossils, p.' 75 ; 
also 1865, PI. 2, Pig. 4, a, b, illvistrations of Bama. 

Corallum forming large masses ; corallites cylindrical, long, slender, 
flexuous, more or leas radiating, varying in their distance a^iart from 
once or twice their own bresSth to close contact; connecting tubes 
nuui^'ous, slender, transverse, irregularly distant, but generally rather 
close ; epitheca thick and rather strongly wrinkled. Septa unknown ; 
tabuliB very obliquely and irregularly ai'ranged. 

Size of corallum unknown, but fragments indicate a diameter of 5 to 
7 inches. The diameters of the corallites are quite uniform, and about 
0.07 to 0.08 inch. They are rarely more than twice their own diameter 
apart, and often so closely compacted together as to become more or 
less angular, in which cases the connecting tubes are of course obsolete, 
but connecting openings take their places. In these compact examples, 
when the corallum is broken parallel to the corallites, these little trans- 
verse openings give it almost the appearanceof a jKtwosite*. This species 
seems to be related-to S. genieulata, Phillips, but differs in having the 
coraHitee often closely compacted, and perhaps generally shghtly 
smaller. 

LooaUiy mid position Four miles up Platte Eiver, north side, in the 

Upper Coal-Measures ; it is also common at the same horizon in Illinois, 
eight miles south of Springfield. 

Genus LOPnOPHYLLUM, Edwards & Haime. 

LOPHOPHYLLUM PBOLrPKSTOi, McChesney, (sp). 

PI. V, Fig. 4 a, h. 

Cffailiaxonia vroUfwa, McChesney, 1860, Deacr. New Pal. Foss., p. 75 ; also vm, Fig. 1. 
P1.3,inu3^--^ 



CsaSuvemda, sp. Gainitz, 1866, Carl), nnd Ih-as in Kel)., pp. 65 and 66, Tab. V, Pigs. 3 and 4. 
Corap. C. torUiosa, Miohelin, 1846, loon. Zooph., p. S58, PI. 59, Mg. 8. 

Corallum elongate-conical, more or less curved, or sometimes nearly 
straight, tapering to a pointed base ; epitheca very thin, with more or 
less distinct encircling wrinkles and Btvm of growth, crossed by longi- 
tudinal etriEe; rarely sending oflf a few spines near the base. Calice 
nearly or quite eirculEtr, moderately deep ; columella prominent, com- 
pact in texture, compressed above, with its longer axis coincidenc 
with the general curve of the corallum ; septa from about 30 to 50, every 
alternate one generally considerably shorter than the others, which latter 
extend to the columella, near which they are sometimes a little tortuous. 
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The largest of the epecimens from "wliich tte foregoiug description 
was drawn up is about 0.82 ineli in length, and 0.43 incli in breadth at 
the larger end ; the species, however, sometimes attains qnite double 
this length. 

I have not seen specimene of this species showing the septal fossula 
very clearly. . Those from Nebraska ai^e generally broken and distorted, 
but on comparison with examples from the Ooal-Measures of Illinois, 
they are found to agree well in all their known characters. ' By exam- 
ining longitudinal sections, I have a-soertaiued that there are in this 
coral rather distant tabulae or plates, extending ontward with a strong 
downwai'd curve from the columella, and hence that it does not even 
belong to the family CyathasooniSw, but seems to agree well with Lo^ho- 
phyllum. 

Professor Geinita compares this species to CpaiMasonia tortiiosa of 
Miehelin, from the Oarboniferous rocks of Tournay, to which it seems 
to be very similar in external characters ; but if ttiat species is a Cya- 
thaxonia, of course the form under consideration must be widely different. 

Locality and position. — The specimens described are from division B 
of the Nebraska City section. Professor Geinitz also flgnres it from 
division C of the same section, and it occurs at Bock Bluff, Nebraska ; 
and at Springfield^ Lasalle, and numerous other localities in the Coal- 
Measures of Illinois, as well as in the adjoining States, and Texas. 

Genus CAMPOPHYLLUM, Edwards & Haime. 

OAMPOPHyLLTJM TOEQUItJM, Owen, ap. 

PI. 1, Fig. 1, a, &, c, d. 

Cyatlu^lajllttni vermioalaret, Owen, 1863, KoportGeol. Survey Wisconsin, loiv.a, and Min- 
nesota, p. 133, PI. IV, Fig. a ; (not GoldfQsB, 1826). 

teifosion f, Owen, 1853, ib., Bg. 3, <i, b; (not C. {Madrepora) flcxaosim, Linn.. 

1767, nor GoMfuss, 1836). 

torqviicm, Owea, 1852, jb., espJon. PJ. IV, Fig. 3. 

Oorallnm simple, attaining a rather large size, elongate-conical, and. 
often variously geniculated or bent when two or three inches in length, 
but becoming nearly straight, subcylindrical, and considerably elongated, 
in the larger half of adidt individuals. Epitheca thin, with small en- 
circling wrinkles and strong undulations of growth, showing no traces 
of septal costss when unabraded, but, where even ^ghtly worn, expos- 
ing the regularly disposed septa, and thin intervening dissepiments dis- 
tinctly. Oalice circidar or slightly oval, comparatively shallow, with, 
thin margins, from which its aides slope rather steeply inward for some 
distance, and then descend very abruptly into a deeper, narrow, central 
depression ; provided at the outer side of the genera! curve of the cor- 
allum with a moderately distinct septal fossida, formed by the shorten- 
ing of one of the primary septa, and the bending down of the tabnla; 
at that point. Principal septa from 30 to 48, extending from about one^ 
half to two-thirda of the distance from the exterior toward the center, 
stout and usually nearly straight inside of the vesicular outer zone, hut 
becoming distinctly more attenuated {as seen in transverse sections) 
and somewhat curved or a little flesuous in crossing the vesicular 
area, where they alternate with an equal number of very short, tiiin ones; 
tahulse very wide or occupying about two-thirds of the entire breadth, 
as seen in longitudinal sections, and passing nearly horizontally across^ 
with a more or less upward arching ; dissepiments thin and forming 
numerous obliquely ascending, small vesicles, in transverse sections 
seen to pass across between the costse with an outward curve. 
H. Ex. 19 10 



>y Google 



146 UNITED STATES GEOl^ 

Entire length unknown, bnfc individuals incomplete at both extrBmi- 
ties, 5 inches in lengiii and 1.60 inches in breadth, have been met with. 
These were probably not less than 7 or 8 inches in length when entire. 
Individnals of this size show at the thickest part 9 coatED in a space of 
0.50 inch. 

Yonng tortuons individuals of this coral were referred by Dr. Owen 
with doubt to GyathophyUum tortaosum, Goldfusa, and large straighfcer 
iragments of adult specimens, froai the same beda, were doubtfully re- 
ferred by him to G. vermioulare of Goldfuss. After a careful examina- 
tion, however, of a large number of specimens, I Um led to the conclu- 
sion that tbey have the same internal structure, and really belong to one 
species. Although the large sfcraighter specimens resemble quite nearly 
in their general appearance Goldfuss* figure of C. verniieulare, they 
are found to differ widely in theirintemal structure, C. vemiculare hav- 
ing from 64 to 100 septa, the larger of which extend in to the center- 
In the same way the smaller flexuous. specimens resemble G. flexuoswm 
of Goldfusa, with which they agree, more nearly in internal structure. 
They differ, however, hi having the tabulie much more closely crowded, 
and arching upward, or, in other words, curved downward on each side, 
as seen in longitudinal sections. 

In some respects our coral seems nearly related to Caninia Sfib4incina 
of McCoy (as illustrated in his Brit. Pal. Foss., PI. 3 1,'Figs. 35, 33 a), bnt 
it has not near so many septa, that species having as many as about 130 
in the two series. 

Jjocality miU, position. — Very abundant in beds 11 and 12 of the Eock- 
bluff section ; also common at about the same horizon at Cedax Biuff. 
Dr. White likewise finds it near this horizon in the Coal-Mca-siires of 
Iowa ; and it also occurs in the Coal-Measures of Illinois. 

ECHINODEEMATA. 

Genus BKISOCEINUS, Meek & Worthen. 

Erisoceinus typus, M. & W. 

PI. 1, Fig. 3, ([, 6. 

Erisocrmua ti/pua, Meek & Wortlien, 1865, Am. Jour. Sci., Vol. XXIX, p. 174 ; also 1866, 

Oeol. 5&p. 111., Vol. II. p. 317, Fig. 33. 
PhiloeriKoa peltAs, Meek & Worthen, 1865, Am. Jour. Soi., Vol^ XXIX, p. 350. 
Ensoerirme NdirasBeneis, Meek & WorthCD, March, 1S65, ib., p. 174. 

Body below the summit of the first radials, basin-shaped, rounded 
Fig. I. below, and obscurely subpentagonal in outline 

--'\„^ as seen iW>m above or below ; composed of thick, 

U-— ~J smooth, shghtly convex plates. Basal pieces 

"y^ 'J ^, small, occupying a shallow concavity of the un- 
1 i^""j^ /ffivN derside,abouthalf hidden bythecolnmn, all pent- 
( agonal in external form. Subraditd pieces con- 
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■^rjfW^X ' MJ siderably larger than the basal, and all equally 
^CX-^ hexagonal in form. First radial pieces four or 

five times as large as the sabradials, wider than 
long, etiual, and all pentagon^ ; suppoi-ting npon 
their broadly and evenly trancated snperior 
Ermoivtis tijpus.—Bho'w- aides the second primary radials, which are of 
ingthestructtireoftlieDoarjieariythe same size and form as the first, but 
SSiia iioineiYe fFTm^a^etlieii^ slopiDg sides above instead of below, 
niinois state Geoiogioai Ee- while they each support above, two first bra- 
port.) chials, or a series of secondary radials yet nn- 
linown. Surface smooth. 
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Breadtli of body below the summit of tiio fii'St primary radiiils, 0.72 
inch ; height of salaej 0.35 inch. 

From the slightly larger proportioiiiil size of the subradial pieces, I 
was a^ one time led to believe this speeifically distinct &om the Illinois 
specimens upon which the genus and species S. t^pus ■were founded. 
Further comparisons of additional specimens from the original locality 
near Springfield, however, showed clearly that no separation could he 
made on this character- 
When Professor Marcou annouuced, some time back, that he had 
fonnd a crinoid at Nebraska City, nearly related to Enermiis, I very 
naturally supposed he alluded to the form here under consideration, 
knowing it to be not unfrequently met with in these rocks in Nebraska, 
as well as in Illinois; while its body, below the summit of the first 
radial pieces, has almost exactly the structure of the eoiresponding 
parts of Uncrimts, excepting that it has a well-developed series of basal 
pieces within the series usually regarded as basals in Ilncrinus.* It wa^ 
not until the publication of Professor Geiuitz's memoir, in which the 
form aUtided to by Professor Marcoti was figured, that I was aware the 
species mentioned by him is one more widely removed from JSncrinus, by 
having a large, weU-developed anal piece resting down upon one of the 
first aubradials, a character modifying the whole structure of the- parts 
of the body above. 

The form mentioned by Professor Marcou, and figured by Professor 
Geinitz {Potertocrimis hemispJKffricus, Sbumard), Zeacrtniis muorospinus, 
McOhesney, and that here under consideration, as well as perhaps sev- 
eral others only known by fragmentSj are all more or less nearly related. 
Indeed, the separate first primary radials, and, perhaps, some of the other 
parts of these crinolds, when found disconnected, can scarcely, if at all, 
be distinguished specifically. The truncated subradiai, however, on the 
anal side of FoterioGrinus hemispliCBricus (not a true Poieriocrinm) can 
always be distinguished from any of the parts of the other forms men- 
tioned; while the curiously developed spine-like second radials of Zeti- 
crinm mucrospinm can always be readily recognized. 

AU of these crinoids are peculiar to the Coal-Measures of the West, 
where they are widely distributed. 

Localiiy and, position. — The specimen figured on PI. 1, was found by 
Br. Hayden, eight or nine years since, at Bellevue, Nebraska. The 
species was first described from the Upper Coal-Measures at Springfield, 
Illinois. We also have fragments of apparently this crinoid from division 
B, at Nebraska City. 

Genus SCAPHIOCEINUS, Hall 

SOAPHIOCKINUS? HEMisPH^Ricus, Shumard, sy. 

PI. V, Fig. 1, a, h; and PI. VII, Pig. 1, «, 6, c. 
PoteriocHnna hem^hnricus, Shumatfl, 1858, Trans. St. Louis Acad. S«i. 1, p. ^1. 
Osaihoatmns ivfiscm, GeinitK, 1860, Oaib. iind Dyas in lfel>., j.). 62, Talj. IV, Pig. 20, c, 6, 

Body below the snmmit of the first radials sub-bemisplierical, with the 

" I mentioned in 1865 (Am. Joar, Soi., XXIS, 174), seeing n series of Qiiuvite rudi- 
mentary pieces in d trae .Sncrfniw, belonging to Smitbsoa'a pilyate collection at tlie 
Smithsonian lustitntion, 'nithiii tue range usually regarded as bass^B. As those, \iO\i- 
ever, ate not so developed as to l>e seeu externally, and assDme the olmrtioter of true 
baaals, and our crinoid seems to differ in the straoture of its saperior parte, it caniiot 
be properly referred to that genus, though evidently closely allied to it. 
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under side deeply coQcave. Base very small, pushed or inverted entirely 
-within the cavity of the body, and nearly or quite hidden externally; 
Yiff. 2. column facet round and deeply sunken. Sub- 

radial piecesof moderate size, vQi-yneai-ly equal, 
having a general pentagonal form, excepting 
the one on the anal side, -which is a little trun- 
cated above by the anal piece, so as to give it a 
general hexagonal outline; each, however, has 
an additional very obscure mesial angle at its 
1 connection with the base, and all are strongly 
^ incurved below, to form the concavity of the 
under side. Pirst radial pieces nearly twice as 
large as the sub-radials, twice as -wide as high, 
and eijually pentagonal, the upper sides being 
longer than either of the others, and all evenly 
truncated. Second primary radials (at lesist 
the two ou the anal side) comparatively narrow, 
I ^riiui wiuwiLi r wis ^^^ ^'''^^ wider at the base than high, rounded 
i^of''Vr"i>oay^ ftooi on the outer side, alittle constricted in the mid- 
me Dase to tho first radial die, and pentagonal in form, the two upper 
pieces, indnsive. . sloping sides supporting the first divisions of 

the arms, which are composed, at least for the first three ranges, each 
of a single series of wedge-formed pieces. First anal piece comparatively 
small, a little concave^ resting upon one of the sub-radials, and connect- 
ing with the first radial oh each side, above which it projects; support- 
ing upon its slightly incurved upper edge a second piece, the form of 
which is unknown. Surface smooth, or only with traces of minnte 




The specimen from which the above description was made out Is 0.60 
inch wide, and 0.27 inch high to the summit of the first radial pieces. 

In this, as in the several known species of JSrisocnnus, and some other 
allied forms of the Coal-Measures, the first radial pieces are very thick 
on the upper edge, which has a neatly crenated ridge, with a flirrow o!J 
each side of it, along the outer margin. These first primary radial pieces 
have exactly the form of the corresponding parts in Srisoiyrinm, and, as 
we have reason to believe, of one or more undefined genera of these 
rocks, and when found detached cannot be distinguished. The sub- 
radial piece, however, on the anal side of this crinoid, can at once be 
distinguished from any of those of Brisoerinus by the truncation of jts 
upper side (see Fig. 28, a, h, c, Tab. IV, of Geinitz's Caib. und Dyas). 
On the inside of the cup of this and the allied forms alluded to, the 
sunken basal pieces are seen to rise so as to form a kind of pyramidal 
or conical protuberance. 

UntU the vault of these crinoids is known it will be diflcnlt to deter- 
mine whether they are more nearly allied to Poterioerinvs or to Oyatlio- 
criniis. From all analogyi however, I am led to think they wiil he found 
to possess the large prinonged trunk or proboscis of the I'oteriocrmtis 
group, instead of the merely vaulted summit and lateral tube of Gya- 
tlwermtw. 

When we compare the structure of this crinoid, as far as yet known, 
with that of Seaphiocrinus simplex^ Hall, the type C(f that group, it will 
be seen to agree in all respects, aside froln mere specific characters, such 
as its concave under side^ slight difference of form, &c., though it differs 
more widely from several <rf the other species that have been referred to 
that gi'oup, in having but a single anal piece, composing a part of the 
walls of the cup. Hence I have been led to place it provisionally in the 
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SeapMoei-mus gronp, generally regarded as a sub-genus under Poteriocr-i- 
nus. It is worthy of note, however, that it is still a matter of doubt 
whether ScapMocHnm will not be found a, synonym of Oraphiocrinus, de 
Kon., when it is known whether or not that type has minute basal pieces 
within those supposed to be such. 

Locality and position. — Professor Geinitz figures a fine example of this 
species from division of the Nebraska City section ; and we have it 
from Bennett's mill, included by him and Professor Marcou in division B 
of the Tipper Dyas. We also have it from Omaha, &c., from a lower posi- 
tion in the Coal-Measures referred by them to the Lower Carboniferout, 
Tt also occurs in the Coal-Measures of Iowa, Kansas, Illinois, &c. 

Genus ZEACRINUS, Troost. 

2EACRINTTS ? MUCEOSPINUS, McChesuey 

PI. V, Fig. 2 a, b, 0. 

Zeacrinita mwrrospinus, McCheeney, 18G0, New Paleozoic Fosa., p. 1(1 ; also, 1865, illuHii-ii- 

tiona of same, PI. 4, Fig. 7, a, l. 
^otiBOcriuMS, Bp,, Geinitz, 1866, Cart), unci Dyas, Tab. IV, Fig. 39, a, 6; (not AeHnocrinim, 
Miller, 1821), 

As pointed out by me some time back (Am, Jour. Sci., YoL XLIV, 
new series, p. 176), the spines figured in Professor Geinitz's work, cited 
above, are those of a type belonging to the same family as Potcriocrinm. 
This curious crinoid has a cop almost exactly of the same form as 
the last, being sub-hemispheral, rounded .below, and provided vnth a 
very small deeply sunken base, almost entirely hidden by the column. 
Its anal series of plates, however, is different from that of tbe Ia.8t, these 
pieces being here more numerous and arranged a* in Zeacrimts. Its most 
remarkable peculiarity, however, consists in having its second primary 
radial pieces produced outward into long spines. These spines Pro- 
fessor G. mistook for those of some species of the Actinoerinites group, 
like A. Oouldi of Hall. The spines of the latter, however, belong to an 
entirely different part of the crinoid, being modified" vault-itieces, and 
hence have the head, or larger end, of a very different form. Conse- 
quently those under consideration can be distinguished at a glance from 
the spines of any of the species allied to Actinocrimtes. hi addition to 
this, the two types occupy distinct geological horizons, no ActUwcri^iiO'id 
being known in this country as high in the series as the Coal-Mea-snres. 

I have reproduced on Plate V, Professor Geinitz's figures of these spines, 
because we found no good specimens of them from any of the localities 
neai^lfebraska City. For comparison I have also given a copy of Pro- 
fessor McChesney's figure of one of these pieces of his typical specimen. 
That figured by Professor Geinitz, however, has the larger end somewhat 
obscured by adhering foreign matter, or from wearing so as partly to 
obliterate the markings on the upper side (Fig. 2 a) supporting the two 
first divisions of the arms. 

Locality and position. — Professor Geinita figures the spines of this 
species from Bennett's iMill, three miles northwest of Kebraska City, 
from beds referred by him and Professor Marcou to the lower part 
(division B) of their Upper Dyas. We have them from Plattsmouth, 
Oedar Bluff, Omaha, and numerous other localities and positions in the 
Coal-Measures of Nebraska and Hjinsas. They likewise occur in the 
same horizon in Iowa, Blinois, Missouri, Arkansas, &c. But they never, 
so far as known, occur at any horizon below the Ooal-Measutes : though 
Professor Wortnen and the writer have described an allied representa- 
tive species from the Chester Limestone of the Illinois Lower Carbonifer- 
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0U8 series. M'o analogous crinoicl has ever been descritieci in Buropo 
from the Permian. 

Geuns BUPACHTOEINUS, M. & W. 
EuPACHTCEmus VEEiitJCOSiJS, White & St. John. 

S/Si'eiotMci-inKB? !wmiowio,Wiiite&St.Johii, 1869, Trans, Chicago Aca<!emy of Soisuces. 

Vol. 1, p. 117, Fig. 1. 
Efjiaclilierinus vemicosiM, WJiito and St. JohD, M. S. 

"Body below the top of the first radial plates basiu-aliapecl, with its 
id, more tbiui twice as wide as high, and composed 
of somewhat massive, convex 
plates, which are joined by close 
sutures, which latter iire in the 
middle moderately deep, eaneed 
by the beveling of the edges of 
the body-plates. Base moder- 
ately large, pentagonal, having 
a little more than oue-tliird its 
diameter covered by tlie npper 
joint of the column. Width and 
height of sTibradial pieces abont 
f equal, sti'ongly convex from ba.'se 
to top ; three of them pentago- 
nal, and two of tbem hexagonal, 
there being properly no angle Jit 
the base of any of tbem. First 
radial plates all pentagonal, not 
qnite so large aa the aubradials, 
nearly twice aa wide aa high, ail 
of them truncated above, so that 
the top of the calyx is seen to bo 
1.'— Diagi-am showing nearly level when the arms ;ire 
Bttuotnre'of tie-body, from base to firatradials removed; the facets to which 
inolosive. they were attached ao broid ai 

to occupy more than half the semi diameter of the calyx Tirst anal 
piece nearly half as large as i subiadial, quidringnlar, leatmg between 
the superior elopuig sides of two of the subiidiils, %n inferior iloping 




!■« 1 



side of one of tbe llrst rad- 
iala, and the second anal 
piece, all of it being below 
the summit of the calyx. 
Second anal piece pentago- 
nal, not quite ao large aa 
the flratj bnt projecting con- I 
siderably above the top of ^ 
tlie calyx, and bordered by \ 
the first anal, one sobradial, 
two first radials, and sur- 
mounted by two other small 
aual pieces. Surface marketW' 
by distinct vermcoae eleva-^Jtlf I'^t; "itecl . 
tionsj and the whole sur-tjjgg^tjoijjt ^.f oi 
face, including the sutures, corner, 
presenting a fine granulated appearance under the magnifier ." 
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Height of body to the top of the first radial pieces, 0.55 inch; breadth 
of same, ahoiit 1.13 inches. 

This crinoid agrees nearly, in the number aud arrangement of the parts 
of its body, with the genus PoteriocHnm,fiom the typical species of which, 
however, its body differs materially in its depressed form and concave 
base; but it differs more especially in the atruetore of its arms, which, 
instead of being each composed of a single series of pieces, consist each of 
a donble series of interlocking pieces. It, therefore, belongs to tJie same 
group as Ora^hiocritim li-iraaJiiaUs of Lyon (Owen's Kentucky Geol. 
Eep., Vol. 3, PL 1, Fig. 2, 2a, and 26), for which Mr. Worthen and the 
writer proposed the liame Eupadkyerinus, in Vol. 3, niinois Geol. liep., p. 
177. At one time we had been led to tMnk Mr. Lyon's type mighfpos- 
sibly belong to Sydreionocriniis, de Koninck. Pacts, however, more 
I'ecently ascertained, in regard to the structure of some analogous Ameri- 
can forms, seem to indicate that the part in Hydreionocrinua supposed to 
be composed of the united arms is probably only the ventral portion of 
the body estended upward.* If this is so, it most probably had free arms ; 
though even in that case we have no evidence that they possessed the 
strnirture of those of the type under consideration ; and if its arms ai'e 
united to form a kind of extension of the body, as supposed by Profes- 
sor de Koninck, then the species here described would certainly be 
widely removed, because the indentations for the attachment of piu- 
nulffi, along their inner sides, show that its arras were free. It also has 
relations to Zeaennus and Scaphioerintts, from the typical fortns of which, 
however, it differs materially in having its arms composed of a double 
series of pieces. Specifically this crinoid is closely allied to Hydreiono- 
crinus tuierculatus {.BmocnmMs tttberouUittis, Meek & Worthen, from the 
Ooal-Me^sures of Illinois), which proves to have the structure of arms 
characterizing this group, instead of that seen in those of Erisocnnus. 
The species under consideration, however, is more deUeate, and differs 
in the peculiar verrucose style of its ornamentation, instead of .having 
a distinctly nodose surface. It also differs in having its sutures more 
channeled by the beveling of its plates, than the species triberculatiis. 

Dr. White and Mr. St. John have placed this species in MS. in the 
genus Sapaekyerinus. 

Locality and position. — The only known specimen of this species was 
found by Dr. White in the bed No. 2 of the Piattsmouth section, at 
Plattsmoiith, Kebraska. 

Genus AliCn^OCIDAKIS, McCoy. 
Aech^ooidaris ? TKiSERKATA, Meek. 
PI. 1, Pig. « a, h, c. 
Of this species I only know the primary spines, but these ai'e so pecu- 
liar that they will alone probably be suffleient to distinguish it. Tliey 
are moderately long, rather slender, and usually a little arched near the 
base, where they present a nearly or quite circular section. Farther up 
they soon become compressed with a rhombic section, the lateral mar- 
gins being sharp aud regnlarly serrated, the little teefch-like projections 
being indined outward or toward the apex of tlfti spine, aud appai'eutly 
sometimes alternately arranged. Of these there were probably 25 to 30 
on each side of the spine, and 9 to 12 of them may be counted in the 

s auliject in Proceed. Acad. Nat 
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apace of half an inch. On tLe middle or coneaTe side of tlie curvatura 
of tbe spine there is a third serrated carina, apptirently extending itbout 
two-thirds of its length from near the .base toward the apex, the serra- 
tions becoming more distantly separated toward the puter extremity. 
On the other side three or four rows of tducb smaller granules, or minute, 
el6ngated nodes, extraid from the shank of the spine, and gradually be- 
come obsolete near the middle. The ring at the head is moderately 
well defined, and, when ■well preseryed, is seen to be faintly milled. The 
perforation of the abruptly contracted articulating extremity is al)ont 
one-third as wide as the diameter of the shank. Surface, at least near 
the .shank, where not worn, marked with exceedingly minute longitu- 
dinal striEe, entirely invisible without the aid of a good magnifier. 

Lengtli, apparently about 2.30 inches. No entire specimens, how- 
ever, were found. 

This species is evidently allied to A. biangulatus, Shumard {Trans. St. 
Louis Acad., 1, p. 223), to which I was at first inclined to refer it. 
As Dr. S., however, only mentions the two lateral rows of serrations of 
the primary spines, and says nothing about the others oh the upper and 
lower side, and particularly as he gives the entire number of the serra- 
tions on each side as 12 to l.i, his species should be distinct. 

Locality <m4position. — Upper Coal-Measures, Omaha, IJebraeka; aad 
same position (bed No. 8) in an exposure seen on Platte Eiver, three 
miles above its mouth. I have also seen a specimen of it from Vermil- 
lion County, lUiDOis, where it was found by Mr. Brodhead, fifty feet be- 
low coal-bed No. 6 of the Illinois section. The specimen froiu-Illinois, like 
that here described, consists of a single spine. Until other parts of the 
fossil can be known, it is not possible to determine whether or not it is 
a true ArekceoeMaris. 

Genus BOCIDAEIS, Desor. 
EooiDAiiis Hallianus, Geinitz. 
PI. VII, Pig. 9, a, b, e, d. 
JSoddaris Salliama, Geinitz, 1866, Caib. and Dyss iu Neb., p. 61, Tab. T, Fig. 1 a, &, 2 a, b. 
Of this delicate little species I have seen only fragments of the spines 
from Nebraslca City and other localities in Nebraska. Entire spines, 
however, occur on Grand Eiver, Union County, Iowa, in a bed contain- 
ing many of the same fossils associated with it at Nebraska City, and 
holding a position about the middle of the Upper Coal-Measures of that 
region. 
.Locality and position. — Division C of Nebraska City section, 

M © I- 1, ur § C A . 

POLTZOA. 

Genus PBNESTELLA, Lonsdale. 

Eenestblla, sp. 

PI. 1, Fig. i a, b. 

FensstelUpleh^a. Geiuita, 1866, Carbon, nnd Dyas iu Neb., p. 58, Tab. V, Fig. 8 a, h, (not 

MoCoy,1844). 

I have no specimens of this species for study and illusti'atiou, and 

therefore merely reproduce Professor Geinitz's figures to call attention 

to the fossil as one of the forms to be looked for in these rocks. I must 
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differ very decidedly from Prof^sor Geinitz, however, in regard to tlie 
identity of this species witli JF. plebeja of McCoy, suppoaiug both forms 
to have been nearly correcfcly flguredj since tliey are represented so 
widely different tliat very few wonld think it necessary even to compare 
them. The differences are too strongly marked to be the result of any 
errors in the drawings, or due to peculiarities of different varieties of the 
same species, as may be seen by comparing the published flgnres of tlie 
two forms (see figure of F. pl^^*^ copied on Plate VII, Fig. 11, from 
Professor McCoy's work on the Carboniferous fossils of Ireland, and that 
here given from Professor Geinitz's Garb, und Dyas in Neb). It is also 
worthy of note here that Professor McCoy's description agrees exactly 
with his figure, the fenestrules being represented in both as " rectangu- 
lar, and from two to three times as long as wide," while in Professor 
Geinitz's enlarged figure of the Nebraska' fossils they are represented 
without any traces of angles, and of a broad-oval or snbcircular form, but 
slightly longer than wide. 
We can never hope for any approximation to precision in paleoulotogy 
r geology, while such hasty identifications as this are ioyisted upon by 



Looality and position. — Bcllevue and Pl.n.fctsmoutli, in (Jpper Ooal- 
i^Ieasures. 

Fbmestblla Shumaedi, Prout ?. 

Plate VII, Fig. 3 a, h, c. 

Fenmtella Skmua-di, R-out, 1858, Trans. St. Lotiis Acad. Sci., Vo]. 1, p. 232, 

Polyzonm growing apparently in flabelliform expansions, and compos- 
ing an extremely fine, delicate net-work ; branches very slender, of uui 
form size, rather flattened, and comparatively coarsely striated on the 
nonporiferous side, bifurcating at rather regular intervals of from 0.20 
to 0.25 inch, the divisions diverging but slightly; feoestrulea oblong, or 
about once and a half to nearly twice as long as mde, distinctly quad- 
rangular, especially as seen on the non-poriferous side, and about equaling 
the breadth of the brandies ; dissepiments extremely slender or scarcely 
more than one-fourth as thick as tiie branches, not widened at the end 
on the non-poriferous side, but often somewhat expanded by a pore at 
one or both ends on the other side. Poriferous side with a mesial carina 
apparently sometimes bearing minute projecting points, and on each 
aide of this angle about two and sometimes tlireecomparatively.large 
l>ores, generally arranged so that there is one at each end of each dis- 
sepiment, and another between these opposite each side of each feuestrnle, 

Entire size of polyzoum unknown ; number of fenestrules in 0.25 inch, 
measuring longitudinally, 13 to 14; ditto, measuring transversely, 15 to 
16 ; breadth of branches, 0.02 inch. 

As near as can be determined from Dr. Front's description alone, 
this very delicate little species seems to agree quite well with his F, 
Sli/umardi^ from the Carboniferous limestone (probably of tlie age of the 
Coal-Measures) at the Organ Mountain, New Mexico. Still, as it is ex- 
ceedingly difflcult to determine the relations of such fossils with precision 
from descriptions alone, it is quite possible that the form under con- 
sideration may be found distinct on comparison of specimens. If so, I 
would prop'pse to designate it by the name F. perekgans. . 

Compared with foreign described species, this is perhaps most nearly 
related to l". ptefteja of McCoy (Carb. Foss. Ireland, PI. XXIS, Fig. 3); 
but on comparison it will be seen to have its fenestrules only once and 
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a half to nearly twice as long aa wide, instead of from two to three times 
lis long as wide, while it has only two or three pores instead of four or 
five opposite each side of each fenestrnle. Its pores are also propor- 
tionally larger, while the entire polyzonm forms a more delicate net-work, 
as may be seen by comparison with a figure of Professor McCoy's specie? 
given on Plate VII. 

Locality mid position. — ^Division of the Upper Coal-Measure section 
at Nebraska City, Nebraska. It has also been discovered by Dr. New- 
berry in the Lower Coal-Measnres of Ohio. 

Genus POLTPOEA, McCoy. 

POLYPOKA SIIB3IAIiGINATA, Meek. 

PI. VII, Pig. 7 a, b. 
Polspora marginata, Geinitz, 1S06, Carb. imcl Dyas iu Heb., p. CD, Fl. V, Figa. 11 o, 6, and 
12 a, J>; (not McCoy l844, Synopsis Carl). Fossils IreLiod, p. 206, PI. XXIX, Fig. 5). 
Compare Fenestellti ■ polyporata, Portlook, 1843, Geol. LoutlondGrry, p. 323, PI. XXft A, 
Mg. 1 ; (not Hiillips). 

Polyzonm growing in flabelliform (or infundibuliform ?J expansions ; 
loHgitudinal branches bifurcating at more or less regular intei'vals, and 
having their lateral margins sharply cai'iuate; dissepiments about half 
as wide as the branches ; fenesti'oles oblong oval, usually about twice 
as long as wide, or sometimes proportionally a little wider or longer, 
their breai3th being about the same as the branches. Non-poriferous 
side with the branches convex, and a little prominent along the middle, 
flattened toward the earinate lateral margins, and in good specimens 
finely and beautifully striated loogitudinaliy ; dissepiments rounded 
and sometimes showing faint traces of strite. Poriferous side with 
branches provided with a mesial row of small nodes or distinct gran- 
ules, giving them a subcarinate appearance, and five rows of alternating 
pores, those of the middle row being placed one between each two of 
the nodes, while the other four rows are placed two on each side of the 
middle range ; pores sometimes with a slightly raised, very narrow lip, 
most prominent around the outer side of the lateral ones, which, how- 
ever, scarcely imparts any irregularity to the outline of the sharp lateral 
margins ; dissepiments obtusely subearinate along the middle, and some- 
times showing traces of etriffl, as on the other side. 
■ Entire size of Polyzoum unknown ; number of fenestrules, measuring 
longitudinally, in 0.50 inch, 6 ; same, measuring transversely, 9 to 11 
in same space. 

Professor Geinitz refers this species to P. marginata of McCoy ; but 
if we are to be guided by Professor McCoy's figures and description, it 
seems to me we must regard it as being cleaiiy distinct, as may be seen 
by Pigs. 13 a, b, e, copied from Professor McCoy's Synopsis of the Oar- 
boniferouB Poasils of Ireland. On comparing these with the figures of 
our fossil, it will be seen that he represents the fenestrules as being pro- 
portionally longer, and the dissepiments nincb more slender. The most 
important differences, however, may be seen in the enlarged figures of 
the poril'eroua sides of the two, as represented by Eigs. 7 & and 13 o. In 
our species, for iustancCj there is, when well preserved, a row of distinct 
little nodes along the middle of each branch, neither represented in the 
figures nor mentioned in the description of McCoy's species. In addition 
to this, he mentions in his description, and shows in his figure, waved 
lines rnnning along between the pores, not seen in the Nebraska species; 
and he only shows 3, or rarely 4, pores in each row opposite each 



>y Google 



NEBRASKA AND PORTIONS OF ADJACENT TERRITOllIEK. 155 

iaueetrule, while iu onr species there are fi-om 4 to S, or rarely 0, but 
generally 5. Snrely anch differences as this caiinot be Ignored if we 
mean to tUstingaiali species at all. 

It is true ttat in the figure given by Professor Geinitz, he shows no 
traces of the row of little nodes along the middle of the poiiferons aide; 
this, however, is dne to the fact that his specimen had been subjected 
to some wearing or abrasion. At any rate, I have before me worn 
specimens showing the pores very clearly, and having the little nodes 
entirely removed on some parts, and more or less preserved on other 
portions of the same ; while in otJiers they are as distinct as seen in our 
enlarged figure. It may be argued that McCoy's figure may Iiave been 
taken from a worn specimen alSo; but the fa«t that it showed the pe- 
culiar waved strise so distinctly between the pores, seems eutinily incom- 
patible with the conclusion that it could have suffered such abrasion. 

Our species would seem to be more nearly allied to a form referred by 
General Portlock to I'etiestella polyporata of Phillips, and cited by Pro- 
fessor Geinitz as a synonym of -P. marginata-, McCoy, particularly as 
Geuei'al Portlock mentions seeing on some specimens a row of minute 
grannies along the middle of the branches. The form figured by Gen- 
eral Portlock, however, is ceatainly different from Phillips's species, which 
is clearly figured with but two rows of pores to each branch, while Port- 
lock's shows four, the one being a JPenestella, and the other a true Poly- 
pora. As General Portlock merely quotes Phillips's meager, uusatisfac- 
tory description, and gives a figure very unlike Professor McCoy's, I 
would neither feel wan-anted in identifying his species with P. mar- 
c/inata, nor in connecting our fossil with either of them. 

Localiti/ and position. — The specimens from which our Fig, 7 of PI. 
VII were drawn, came from divisiou C of the Nebraska City section, at 
that place. 

PoLTPOEA, (sp. undetermined). 

PI. VU, Pig. 6. 

1 Neb., p. 68, PL V, Fig. 13, a, b (— 

As we found no specimens of this species in division of the Nebraska 
City section, I have merely given copies of Professor Geinitz's figures of 
a specimen from that locality and position. In order that others may 
have some means of forming their own conclusions in regard to its re- 
lations to P. biarmica of Keyserling, I have also copied Count Keyser- 
ling's figures of his original typical specimen, published in his Petsohora 
Land, PI. 3, Pig. 10, and 10 a. I can only say these figures look to me 
exceedingly unlike, and I should not be willing to identify the Nebraska 
form with the Bussian, if the figures are even approximately correct rep- 
resentations of tke fossils. In addition to this, the form figured by Pro- 
fessor Geinitz occurs iu the unquestionable Coal-Measui'ss of Kansas and 
Iowa. 

Locality and position,. — Division C of the Nebraska City section. 
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Genus SYNOGLADIA, King. 

Sykooladia bisekialis, Swallow. 

PL VII, IJ-ig. 5, a, 6, o, d, e. 

Synoda^avirgjtlaceaf, Swallow, 1858, 'ftaus. St. Louis Aea<1.8ei., I, p. 179; ( not Phillips, 



l^iodladia mrsulacea, Geinitz, 1866, Carb. und Dyas in Heb,, p. 70, PI. V, Fig, 14; (not 
Phillips, sp.). 

Polyzoum infiindibuliform? or composed of broad OYcrlappxng, of 
folded, rapidly-spreading flabelliform expansions, attached by a small 
root-like base. Primary braaches, larger tban the others, which are 
alternately and irregnlarly given off at various angles on each side, and 
themselves variously divided and subdivided, or rather increased by 
lateral and intercalated branchlets. Dissepiments, smaller than the 
branches, usually more or less arched or geuiculated, and occasionally 
giving origin to intermediate branches. Feneatrules, often transversely 
oblong or irregnlariy snbqiiadrangular, and usual^ wider than the 
branches. Son- poriferous side, witti branches and dissepiments rounded, 
and finely and regularly striated, as well as provided wilii a few very scat- 
tering, irregularly disposed, round, and apparently superficial dimorphous 
pores, nearly as large as the true pores or cells of the other side ; , 
never provided with projecting root-like processes. Poriferous side, 
with branches and dissepiments, more or less distinctly carinated along 
the middle, the carina being occupied by a row of little pointed nodes, 
sometimes rising into short little spine-like projections, with generally 
on or near the base of each, one or. two minute dimorphous pores; true 
pores or cells moderately large and rounded, with a slightly raised mar- 
gin ; arranged in two rows, one on each side of the carina of each branch 
and. dissepiment, to the lateral margins of which they usually impart 
a more or less undulated outline ; sometimes on the larger' primary 
branches, and some of the larger dissepiments, an occasional odd pore 
or cell, not properly belonging to either of the two rows, is placed along 
near the lateral margins, but these never form a third continuous row. 

The entire size of the polyzoum is not known, but some of the speci- 
mens indicate a diameter of 4 or 6 inches. 

This species was regarded by Professor SwaUow as a variety of S. vir- 
(fMlaoea., for which he proposed thenamefiismffliis. Professor Geinitz also 
referred it to S. mrgulaeea of Phillips, without even regarding it as being 
sufficiently distinct to require separation as a variety. To me, however, 
it seems to present differences of too much importance to admit of being 
included even as a variety of 8. vvrgulaeea. In order the more clearly 
to illustrate these differences, I have given on Plate VII, Fig, 13 «, a copy 
of a part of Professor King's enlargement of the poriferous side of S. 
virgulaem tor comparison with Fig. 5, d, an enlargeraeut of a portion oi 
the same side of the I^ebraska fossil. On comparing these, It will be 
seen that jS. mrgulaeea has no mesial carina and ie provided with three 
or more rows of pores or cells (Professor 'King says, in his description, 
from 3 to 5), arranged in longitudinal furrows, .the middle one of which 
is bounded on each side by a slight cadna, with small, minutely porif- 
erous nodes; the entire arrangement being very different from the char- 
acters constantly presented by the Sebraska species. In addition to this, 
30 far as yet known from the examination of numerous specimens, the 
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latter never sliows any traces of the root-like process of .the non-porifer- 
ons Bide, so often seea on 8. virgidacea (See PI. VII, Fig. 12, h]; while it 
constantly shows on this side a few scattering, irregularly-arranged 
dimorphus pores, neither mentioned in any of the descriptions, nor illus- 
trated iu any of the figures of the European species I have seen. For 
these reasons leau but regard it as a clearly distinct. species. Like the 
European S. virgulaeea, the species under consideration varies in the 
arrangement of its branches, fenestrules, and dissepiments, to some 
extent, though it is constant in its other characters. 

Locality amA position. — The specimens figured on PI. VII are from 
division 0, of the lifebraska City eeetion; those on PI. IV are from a 
shaft at that place, sunk some distance below this horizon, probably, 
below division B, in which it also occurs. We also have it from a lower 
position at various localities in the Upper Coal-Measures of Kansas and 
Kebraska, Iowa, &ic.; while in Kansas it ranges up into the Permo-car- 
boniferous, and possibly into the Permian. In Illinois it occurs in both 
the Upper and the Lower Coal-Measnres ; and we have there also found 
an nudistinguishable form in the St. Louis and Chester limestones, of 
the Lower Carboniferous series. (See Proceed. Aead. Nat. Bei., Philad., 
March, 1870, p. 15.) 

Genus aLAUOONOME, Goldfuss. 

Glauconomb teilinbata, Meek. 

PI. VIT, Fig. 4, a, b, e, d. 

Compare Glaueoaome grandia, McCoy, 1844, Carb. Foaa. Ireland, p. 199 PI. XSVIII, Fig. S. 

Polyzo.ums with main stem long, slender, and, as far as known, of 
equal breadth the entire length, not quite twice as wide as the lateral 
branches. Lateral branches, long,- i-ather rigid, sometimes alternating, 
and, in other examples, nearly opposite, distant from each other slightly 
more than the breadth of the main stem, with which they range at an 
angle of about sixty degrees; like the main stem, showing no taper as 
far as known; sometimes themselves giving off (at least on the lower 
side) a few distant lateral subdivisions, at some distance out from the 
main st^n. Non-poriferous side, with main stem and branches minutely 
and very regularly striated longitudinally. Poriferous side, with a me- 
sial ridge along the main stem, consisting of three slightly-raised lines, 
the middle one of which is larger than the others; on each side of this 
ridge is a row of pores, three rf which are placed between each two of 
the lateral branches, and about their own breadth from the margin, to 
the outline of which they do not impart any irregularity ; la.teral branches 
with, on each side of a linear ridge, two rows of alternating pores, very 
slightly smaller than th(^e of the main stem, and imparting sometimes a 
-lightly undulated outline to the margins. 

Entire length unknown; a specimen imperfect at both extremities 1.2i 
inches in length, sending off on each side six lateral branches in a space 
of 0.27 mch. 

This may not be distinct from Prof^sor McCoy's species, which is 
certainly a very closely allied form. As the main stem of out fossil, how- 
ever, shows on the poriferous side, three longitudinal mesial-raised lines 
or ridges, as seen under, a good magnifier, and nothing of the kind is 
mentioned in the description or shown in the figurea of G. grandis, I do 
not feel warranted in identifying the Hebra^a species with it. There are, 
also, some differences in the angle at which the lateral branches are given 
ft, as well as in the number of pores, that indicate a specific difference 
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The presence of a secondai^y brauohlet seen on one of onr specimene 
may be another indication of further differences, tlioiigh as this is only 
given off farther out from the main stem than the lateral branches are 
preserved in the specimen fignred Iby Professor McCoy, they may really 
exist in Ms species. 
Iiomliiy and position. — Division C, at Nebraska City. 

BBACHIOPOI>A. 

Genns LINGULA, Bruguiere. 

Lm»ULA ScoTiCA, var. Nbbkascbnsis. 

Pi: YIII, Fig. 3, a, h. 

f LingiHa Scottca, Davidson, 1860, Monogr, Garb. Braeh., Scotland, p. 62, PI. 5, Pig. 36, 37, 
and 37 a. 

Shell attaining nearly a medium size, compressed, siibovate or ovoid- 
subtrigonal, a little longer than wide, the gi'eatest breadth being neai- 
the anterior margin ; front rather broadly rounded, or at maturity some- 
what more nearly straight along the middle, rounding rather abruptly 
into the^autero-lateral margins; sides convex in outline and converg- 
ing {near the beaks) at an angle of about 90° ; beats rather obtusely 
pointed and a little convex. Surface polished and ornamented by prom- 
inent, linear concentric ribs or strife, separated byflat spaces three or four 
times as wide as the ribs, in which traces of much finer, obscure irregu- 
lar concentric strias can be seen by the aid of a magnifier. Internal cast 
nearly smooth, excepting three or four radiating linear impressions near 
the beak, apparently formed by little ridges on the inner side of the 
shell, but which are sometimes made visible on the outside, apparently 
in consequence of accidental pressure upon the thin shell. 

Length, 0,55 inch ; breadth, 0.49 inch. 

This shell is so very nearly like X. SeoHea, Davidson, from the Carbon- 
iferous rocks of Siiotland, that I cannot, with the present means of com- 
parison, regard it as more than distinguishable as a variety of that species. 
Its chief differences consist in its greater breadth in proportion to its 
length, and the more convex outline of its lateral margins, together with 
the larger size of its concentric lines. The former characters cause the 
beak to be rather distinctly less attenuated. As I have seen but a single 
specimen, I have no means of determining whether it is the shorter or 
longer valve from which the figure and description have been prepared. 

Locality and position. — Lower part division 0, Nebraska City. 

Genns OEBICULOI0EA, d'Orbigny. 
Oebiouloidba, sp 
PI. IV, Pig. 3. 
I only know this species fpom an impression of the outside of the un- 
der valve in the clay matrix, with adhering portions of the shell, show- 
ing the inside. The outline of the valve is broad ovate, the posterior 
end being the narrower. It is rather convex in the region of the apex, 
and flat, or even slightly concave, between that and the anterior margin. 
The apex is situated between uie middle and the posterior side, but 
nearer the former. The surfaceis ornamented by very regular, distinct 
concentric striae, some of which bifurcate as they pass around the sides 
from the posterior toward the rather broadly-i-onnded ftoiit. 

The remaining portion of the shell, between the apes and the poste- 
rior margin, shows very clearly that there is not a slit passing through 
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the valve, as in trae Discina, thougli there is evidently a deep furrow on 
the outeide of the valve passiug from the apex a little more than half-way 
to the posterior margin, at which point there was a small i-ound or ov^ 
foramen. On tiie inside a prominent smoothly-rotmded ridge [d, of Fig. 
3) corresponds to the deep furrow on the outer side. The shell is quite 
thin and has the usual dark semi-corneous appearance of Discma. It is 
possibly an undescribexl species, but not having the means of fully 
characterizing it^ I propose no name for it at present. 

Anterio-posterior diameter, 0.64 inch ; breadth, 0.55 inch. 

LocaUty and position. — The specimen figured and described was found 
in sinking a shaft on Hon. J. S. Morton's place, one and three-quarters 
miles west of Nebraska City landing. 

Genus PEODUCTTTS, Sowerby. 

Peoductub costatus, SowerhyHsp. 

PL vr, Fig. 6, ft, &. 

? Frodacta costata. J. D. C. Sowerby, 1827, Mic. ConoL,., R. 5G0, Vol. VI, p. 115 ; PMUiiis, 
1836, Geol. Yorks., 11, p. 213, PI. VII, Fig. 9. 

eosfelJata, McCoy, imi, Synopsis Carb. Fobs., Ireland, p. 103, PI. XX, Fie. 15. 

costotna, de Verneail, 1845, GeoL Rnss. et Ural Mts., Vol. H, n. 26B, PI. XV, Fig. 

13, a, b; de Koniook, 1647, Monogr. Prod. PI. VIII, Pi^3, and I'l. X, Pig. 3 ; Da- 
vidson, 1860, Moaogr. Scott. Carb. Biach.-p, 44, PI. II, Bigs. 29-34; abo Monogr. 
British Carb. Bracfi., p, 15S, PI. XSS, F'lgs. 2-9 ; Sbumard, 1855, Misaonri Geol. 
Report, p. 210 ; Hall, 1858, Iowa Geol. Report, Vol. I, Part H, p. 712, PL XSVIII, 
Figs. 3 aud 4. 

VoHlaiManuB, Norwood & Pratten, 1854, Joum. Acad. Nat. Sci. Plulad., in, p. 

15, PI. 1, Fig. 9, a, &, c. 

sp., Prof. Honry D. Rogers, 1858, Geological Report, Pennsylvania, Vol. U, p. 833, 

Pig. 687. 
Shell of medium size, wider than long, very convex ; hinge margins 
"about equaling the great^t breadth of the valves. Ventral valve ex- 
ceedingly gibbous, and very strongly incurved, mth a deep-rounded 
sinus extending from near the beak to the front, to which it imparts a 
sinuate outline ; umbo prominent and distinctly incurved, so as to pass 
somewhat :withiu the hinge margin ; ears well-defined', arched, and 
rather distinct from the abrupt swell of the umbo, from which they are 
sometimes separated by a small ridge or fold. Dorsal valve flattened 
in the visceral region, and more or less abruptly curved or genieulated 
toward the front and anterior lateral margins, the former of which 
usually shows a small mesial ridge. Surface of both valves ornamented 
with distinct, rather unequal, depressed; and rounding radiating eostte, 
which sometimes bifurcate, or, in other instances, two or more of them 
coalesce in front of the visceral portion, to form a larger one ; crossing 
all of these, on the visceral region, are numerous, well-defined, regular, 
concentric wrinkles, producing a distinct reticulated appearance, while 
the whole surface of the ventral valve is sometimes provided with a few 
scattering, rather, stout, erect spines, somewhat regularly arranged in 
quincunx. Sometimes nearly all the spines, excepting those on the lat- 
eral regions, apparently wanting. 

Length of a medium-sized adult specimen, 1.06 inohea; breadth, abont 
1.40 inches ; convexity, about 0.70 inch. 

This is the shell that has been iu this country very generally identified 
with P. eostatus of Sowerby, thougli its identity with the typical P. cos- 
tatm may be questioned. At least I have never seen among thousands 
of Bpecimeus from numerous loealitiea a single example of it presenting 
the large eosfie and the extravagant forms sometimes assumed by that 
shell at foreign localities, such, for instance, as that tigiived on PI. XV, 
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Fig. 13, of tlie Geology of Bussia. The form under cousiderataou is 
quite constant in- its aidult size and general characters. Ita riba vary 
more or lees, being often irregular in size, some being rather dlstiretiy 
larger than the others on the anterior slope, though this (iharacter is not 
well Been in the specimen figured, because the anterior edge of the valves 
is partly broken away, and the figures are not drawn in po.stures to show 
the anterior slope. 

Some years since 1 sent specimens of this shell to Mr. Davidson, the 
weU-known English authority on the Brachiopoda, and he wrote back 
that he did not think it could be F. costaims, but that he thought it more 
probably a small variety of P. mnireUmilatus. This may be true, and 
yet it is curious that we find hundreds of specimens of this shell, often 
directly associated with well-defined examples of P. semiretieulatiis, and 
still always readily distinguished at a glance by their smaller size and 
rather more unequal costro on the anterior slope. It cannot be that 
these are the young of .P. semiretieulatas, because they give every evi- 
dence, in their gibbous form and produced front, of being adult shells. 

Locality aiid •position. — The specimens figured are from the division B 
of the Hebraska City section. We also found this form in what has been 
regarded as the same position (but as we believe E(b a higher horizon), 
two and one-half miles west of Nebraska Cityj at Wyoming, and again 
at the horizon of bed B at Beunetfs Mill, and still lower at Eock Bluff, 
Cedar Biuft!, Plattsmouth, Bel]evue| Omaha, and, in short, throughout 
the Coal-Measures of all this region. It likewise ranges through the 
whole of the Coal-Measares of Illinois, Missouri, Iowa, &o., though I am 
not quite sure that it occurs in any of our Lower Carboniferous rocks. 
Professor Eogers has also figured apparently the same fossil from the 
Coal-Measures of Pennsylvania. 

Peodtjcttts sbmieeticulatus, Martin, sp. 

PI. V, Fig 7 a, b. 

■eHoalatas, Muctin, 1809, Petref. Derb., p. 7, PL XXXII, Pi^. 1, 3, and PI, 
XXXin,Fig.4. 
-proMctita, Martin, 1809, ib., p. 9, PI. XXII, iTgs. 1-3. 



iVodttoiiM soofjaw, Sowerby, 



B09, ib., p. 9, PI. XXII, ITigs. 1-3. 

r, 1814, Miu. Concb., PL ESIX, Fig. 3, and ib., PI. 317, Figs. 

— antoaftig, Sowerby, 1814, ib., p. 15, Kks. 1-5: Phillips, 1836, GeoL Torts., p. 

313, PL Vn, Kg. 1. 
—amiTeOcaatm, de Koninck, Mon. Gen. Prod,, PI. THI, Fig. 1, and PL IX, Fig. 

1, and H, 5, Fig. 1; also of Davidson, Salter, and others, 
(mrfo Martxid, Phillips, 1836, Qeol. Yorka., Vol. II, p, , 213, PL VII, Fig. 3 ; de Koninck, 
1843, An. Foss. Garb. b4s., p. 160, PI. VII, Fig. S. 

pvgllis, PbiUipB, 1836, Geol. Yorks., VoL U, p. 315, PJ. VIII, Fig. G. 

Leptaaa anliquata, Hacber, 1837, Oryot. dn Gouv. <le Mosc., PL XXVI, Figs, 4-5. 

laUfera, Fisoher, 1837, ib., XXVI, Kg. 1 i (not Deshayea). 

Fro^ujlus liiea, d'Orbigny, 1843, Paleont. Voyiige dana Am. Morid., VoL in, p. 51, PI. 

IV, Figs. 1-3. 
FroAuElafimatTia, McCoy, 1844, Garb. Foas., Ireland, p. 109, PI. XVII, Pig. 1. 
iVodactos CalAouninnus, Swallow, 1858, TranSi 8t. Loais Acad. Boi., 1, p. 181.* 

This beautiful, and widely distributed species is too well known tore- 
quire a detailed description or any eomparisons. So far as I have been 
able to, see, after examining numerous specimens from various places 
in onfwestem Carboniferous rocks, at difterent horizons, 1 ain not able 
to-see-any characters by which these American shells can be separated 
from the well-known European P. semireti<mlatus. 
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I am satisfleii that the form described by Professor Swallow, tmder 
the name P. Galhounianus, cannot be separated from P. semiretieulatus ; 
at least I know of no well-defined characters by which it can be dis- 
tinguished, although I at one time rather inclined to think it might be 
distinct. 

Locality and position. — Professor Geinitz mentions this species among 
the other fossils from division of the Nebraska City section, and I 
remember finding an imperfect specimen of it in that horizon at that local- 
ity; but it was crashed to pieces in transporting the coUections to Wash- 
ington. It also occurs at apparently a higher horizon, 2£ miles westof 
Nebraska City. The specimen figured on >P1. V is from division B of the 
Mebraska City section, where we found it quite abundant, as well as at 
Bennett's Mill, Wyoming, &o. This large variety also occurs at numer- 
ous lower horizons in the Upper Coal-Measni'cs of Nebraska ; such, for 
instance, as at Cedar Bluff on Weeping Water, and Bock Bluff, Belle- 
vne, Omaha, and Plattsmouth; and again at higher horizons at Brown- 
ville, Peru, Aspinwall, &c., on the Missouri, as well as at various locali- 
ties in the interior. It is also common in the Upper and Lower Coal- 
Measures of Iowa, Illinois, Kansas, Missouri, and south to New Mexico; 
and it is widely distributed in the Carboniferous rocks of Europe, South 
America, India, &c. It is likewise common at various horizons in oui 
western liower Carboniferous rocks. 

Pboductus longispitjus, Sowerby ? 
PI. VI, Fig. 7, and PI. VIII, Fig. 6, a, h, c. 

814, Miuerftl Conoh., Vol. I, p. 154. PI. I 
B. Ter. Carb. Belg., p. 187, H. XII, Fig. 11, a, b, and P 
1853, lutrod. BiTt. Foas.Bracli., PL'*' "■ "'■' '"- 
Mouogi'. Carl). Bracli,, Scotland, p. 39, PL II, Figs, 10 to 19. 

Fknmimi, Sowerby, 1814, Mia, CoDch., Vol. I, p. 154, PI. LSVIII, Fig, S; de 

KoiiiDOk, 1847, Monogr. Prod, and Ctonetes, PL X, Fig. 2; Mai-cou, 1858, Geol. 
. H. Am,, p. 47, H. VI, Fig. 7. 

spinomis, Sowerby, 1814, Miii. Conoh., VoL 1., p. 155, PL LXIX, Fig. 2. 

-. lobaiiie, Sowerby, 1814, ib^ VoL IV, p. 16, PL 314, Fms.S-8j Von Bnch, 1841. 

Verbiiudl. del Konigl. Akad. der WisBenadi. za Berlin, Theil, 1, p. 33. PL II, Fig! 
17 ; de Vera., 1845, Beol. Euss., Vol, II, p. 266, PL XVI, Fig. 3, H. XVIII, Fig. 8. 

setosa, Phillips, 1836,-GeoI. Yorks., Vol. II, p. 314, PJ. VIII, Fig. 9. 

capocii, d'Orbiguv, 1843, Voyage dans I'Amerique, Mei'., VoL III, p, CO, PI. Ill, 

Figs. 34-36. 

tiiboTias, de KeyaerliDg, 1846, Petscbora Laud, p. 308, PI. IV, Fig. 6. 

Wabasheiaie, Norwooif & PratteD, 1854, Jour. Acad. Hat Sol., PMlad., VoL m, 

new. SOT., p. 13, PI. I, Fig. 6. 

8ple«deaa, N. &. P., 1854, ib., p. 11, PI. 1, Fig. 5. 

1 TBMi'iraiKs, N. & p. 1854, ib., p. 14, Fig-S, a,b,o,d, e; (not of Phillips ar.d oih&m). 

Oi-Vigaganys, Geinitz, 1866, Ciirb, xind Djas in Keb., p. 56, Tab. IV, Figs. 8, 9, 10, 

11; (not de Koninok, 1848), 
ImMdus GeiuiU, 1866, ib,, Fig. 7 ; (not Sowevby, 1823). 

Shell small, thin, wider than long ; hinge line generally longer than 
the transverse diameter of the valves at any point farther forward, and 
terminating in more or less distinct, rather vaulted,. and often slightly 
refiesed ears; anterior and anterior-lateral outlines approaciiing asemi- 
cii'cular curve, bat the middle of the front is generally rather distinctly 
sinuous. Ventral valve gibbons, tlie greatest convexity being nsnally 
behind the middle, and the curve to the beak more rapid than to the 
, front, provided with rather deei> mesial sinus ; posterior-lateral slopps 
descending nearly vertically to the cars; umbonal region moderat^ 
prominent, and usually projecting rather distinctly beyond the hinge, 
as seen in looking down upon the shell when lying with the dorsal valve 
beneath ; beak small, strongly curved, but scarcely passing beyond the 

H. Ex. 19 11 
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cardinal margiiii surface ornamented with genei-ally rather obscure, 
somewhat variable radiating costs, wliieli are often obsolete in tlie 
iimbonal region, or in some examples over inuch of the valvo farther 
forward, m other speeimena quite distiuct to the beak, sometimes bir. 
furcating, and in other instances coalescing to form larger, faintly- 
deflued ribs in fixint; fine indistinct marks of growth are also some- 
times seen, and occasionally very obscure traces of small, concentric 
wrinkles may be observed near the beak; spinea stout, erect, long, 
scattering, and arranged in quincunx. Ventral valve distinctly concave, 
or following nearly the curve of the other, and provided with a small 
meaial ridge corresponding with the sinus of the latter ; surface marked 
as in the otter vaive, but apparently alwaya witbout spines. 

Length of a medium-eized adult apedmen, 0.41 inch ; breadth, 0.61 
inch; convexity, 0.30 inch. 

I follow Mr. Davidson in referring this little shell to P. longispinue of 
Sowerby, a conclusion arrived at by him after a comparison of authentic 
Specimens sent from Illinois by Mr. Worthen, from some of the original 
localities of P. splmdem and P. WabaskeTKis, H". & P. At first I was 
in some doubt wheUier or not our Nebraska shell is identical with the 
P. Wabasfieiisis, on account of the costse being represented so fine, dis- 
tinct, and regnlar, and wiljh so few spine bases, on Norwood & Prat- 
ten's flgui-es, but on comparison with good specimens of that species 
from their original locality, 1 am entirely convinced that our shell is in 
all respects identical, the figures of P. Wabashmsis alluded to being 
quite defective in representing the costse, as stated above. 

In regard to the identity of this shell with P. Orlngnyi, I ain compelled 
to differ from Professor Geinitz, I am also satisfied, as elsewhere 
stated, that the little shell figured by Profe^or Geinitz under the name 
P. Itorridiis on bis PI. IV (Carb. und Dyas. in Nebraska), and copied on 
our Plate VIII, Pig. 6, &, c, is nothing but a young individual of the 
species under consideration. As already stated, this shell varies much 
in the distinctness of its costEe, which are usually rather obscure. It is 
but necessary to examine a few good specimens to see by their smoofli, 
noA-costate umbonal region, that they often attain a size even greatet 
than that he has referred to P. horridus, without showing the slightest 
traces of radiating eoatse. Indeed, some individuals of mature size 
show but faint indications of ribs even near the front margin, while the 
various individualB present every intermediate gradation in this char- 
acter between these and the most distinctly ribbed specimens. In 
addition to this, the extreme impTObability of there being in these rocks 
a large, conspicuous species like P. Jtorridus, when no traces of such a 
shell have ever been seen among all the vast collections that have been 
obtained from them throughout the great area in which tliey occur in 
the West, would alone be a sufficient reason for tweeting the conclusion 
that such a mere mite as this is the young of that species. But the 
necessity for such an improbable conclusion is entirely removed by the 
fact that this specimen waa. found associated Tsith a vei-y common and' 
abundant species, the young of which evidently agrees exactly with it. 

Locality and position. — Nebraska City, division C (Geinitz) ; also in B 
at that place, Wyoming, Bennett's Mill, and lower at Eock Bluff, Cedar 
.Bluff, Plattemonth, Bellevne, and Omaha — in short, this species is found 
, almost everywhere and at nearly idi horizons in the Upper Ooal-Measttres 
of Nebraska, and in the npper, middle, and lower divisions of Iowa, Blinois, 
Kansas, M^souri, &c. We have no good specimens of it from division 
C at Nebraska City, and consequently reproduce Professor Geiuitz's 
figures of individuals from that bed. We have good examples of it, 
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however, from division B at SeTjraslJa f'ify. iiiid tho otbev loc-iilitioa 
lii^utioiietl above. 

Peoduotus Peattesiakus, IsToi'wood. 

11 tl lis o ff l;c PI V, Fi^. 13; and PI. VIII, Fig. 10, a, J-. 

r 1 I: r StiDBbury'B Sidt Lako lioport, p. •Jll, PI. UI, Pigs. 

1 1 1 03) 

— 1 1 Jour Aciitl. Nat. Sci. Piilad., Vol. Ill, new ser., p. 

_ ( Missouri Gool. Eftport, p. 201, PI. C, Pig. 10. 

N \ai PI VI, Figs. 4 and 4 o ; (not d'Orbignr). 

7 / I mid Byus in Heb., p. 52, Tab. IV, Figs. 1, 3, 3, 4 ; 

r ii p 81 ; (not SivdJIow, 1858). 

— tjx L ( !/> p 53,Tab.IY,Fig.5,a, 6; (iiottloTorn. 184j). 

Shell ittaintUj, a medium size , bieadth generally exceeding tlie leiigtii, 
( '^ptciallv wlien tbe ear-i nro entire ; cardinal margin uSually somewiiiit 
1 u^cr til 111 the traiif.\erse diimeter of the valves at any point farther 
tiiuuii, aotenoi and Anteio Wteraloutliiie regularly romided. Ventral 
\ Ul disti[icti\ and rather evenly eon\ex, and withont any traces of a 
]]) ill -iinus, unibonal legion gibbons, beak incarved, but scarcely 
ItisMiia ilie hinge imigm, f ' ii mlKi compressed, and provided 
\ til a few 1 irge, sti ongh d i mi jlde, which ascend a little 

ii[»on the slopntg aides ot 1 1 id mo^ or less along the 

pustenorlatenl mirgina, n i i beik, central region, nor 

lunit, euiface omimcnted \ a d i lil, legular, rounded costfe or 
striB, ind irmed with stont, cicct, ion,, bpmets, usually arranged ovei: 
I'li^ whole valve in qulncuu^., ^ hi\ one oi two row s along the hinge ma.rj,'in 
\< more crowded, laiger, md in ]iart directed backwards, with an 
.inward Gur\e.* Dorsal valve concave, sometimes a little flattened in the 
','isceral region, and tbliowiug the ciu've q£ the other valve around the 
i'font and anterior lateral mai'gins; ears with folds as in the other valve, 
and each separated from the concave central region by an oblictue ridge 
6r pvouiiiiciice ; anrface without spines, bnt with radiating atriie as in 
the \'ontiMl valve, and nsually crossed by very obscure concentric 
uriiiklus iiLul a few embricating concentric marks of growth, paiticularly 
iKvw the front nod sides; cardinal process small, but slightly iirominent, 
iiud biSd, while from its base a slender linear mesial ridge extends for- 
ward to, or a little beyond, the middle. Muscular and reniform impres- 
sions very obscure or obsolete in the specimens examined. 

Length of a well-developed, medium-sized specimen, l.iO inches; 
bieadtb, 1.47 inches; convexity, about 0.85 inch. 

This species has been often referred to P. com, d'Orbigny, from which, 
however, it differs (especially from the form referred to that species by 
European authors) in its g « te co vex'ty mo e exteu led h' 1 

much longer and sto te si ues It 1 1 ewise difte s iro n 10 
original figure of the So tl A. uer ca tvi e of th t '51 ec et, f, 
Paleout. Voyage, dans IV I IP! 

poi'tant characters. The 1 
refer a European foim to 
the fignres of the So tl 
d'Orbigny's typical t^i e 
rectly, and that we s,ho 1 
Ulr. Davidson and M do Eo u f the J oj e torm con i 
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d'Orbigny's typical speeimeus, tlian to his own figures, ia forming an 
idea of the true characters of J*, cora. 

Professor (Jeinite has referred the species auder consideration in part 
to P. FkmiTigii, of Sowerby, ■which Mr. Davidson says, after seeing 
Sowerby's type of that supposed species, was founded upon a bad speci- 
men of the common P. longispinus. Some of the young individual of 
i?. I^attenianus look more or less "like F. longispinus, but it is only 
necessary to have a good series of the Nebraska shell, of various sizes, 
for comparison, to be convinced that it is entirely distinct fi'om P. 
longispimis. 1 am also compelled to diftiir from Professor Geinitz, in 
regard to the shell represented by Fig. 5, PI. IV, of his Carb. uad 
Dyas, being the P. Koninclcianiis, de Verneuil, a mneh smaller species, 
■with a more prominent umbo, and a distinctly sliorter hinge. To me, 
the shell figured under this name by Professor Geinitz seems to agree 
exactly with the usual adult characters of P. Prattenianus, hwt in order 
that others may have the means of forming their own. conclusions on 
this point, 1 have given a copy of Professor Geinitz's figure (the ears of 
which 1 have restored in outline), and for comparison a copy of Mr. 
Davidson's figure of P. KonincMan'us^ from his Monogr. Brit. Oarb. Brach., 
PL LIII, Pig- 7, natural size. Mr. Davidson's figure was drawn from a 
British specimen; but in the prominence of its beak and the shortness 
of its hinge, M. de Koninck's figure of a Belgian specimen of P. 
Koninckianus (under the name P. cawcriiii, but now generally regarded 
as the same as P. Komncldanus) differs in a more marked degree than 
Mr. Davidson's. The only figures 1. Have seen of a Eussian specimen of 
P. Konindidanits are those given by Count Keyserling, in his Petschora 
Land, Tab. IV, Pig. 4, a, 6, c. These also show the umbo to be extremely 
prominent, and look in all respects quite unlike the Nebraska shell. It 
is also -rfforthy of note that all of these authors both figure and describe 
the P. KoniimMtmus as a neat, pretty little species of the size of Mr. 
Davidson's figure, copied for eomparisMi on our Plate V, Pig. 1§, a, b, c. 

Having only crushed and imperftect specimens of this shell from division 
C of the Nebraska City section, I have given on PI, VIII, among the 
otlier fossils from that horizon, copies of two of the figures of this sltell, 
published by Professor Geinitz in hia Garb, uud Dyas, PI. IV. 

Looality andposiUon. — Divisions and B of the Nebraska City section 
at that place, and in division B at Bennett's Mill; also at lower horizons 
at Cedar Blnft^ Plattsmouth, Bellevue, Omaha, and, in short, at numerous 
other localities in the Upper Coal-Measures of Nebraska, Kansas, and 
Iowa, and in both Upper and Lower Coal-Measures of Bliuois. 

Pboductus pee-tenuis^ Meek. 

PI. I, Pig. 14, a, 6, c, and PI. VIII,. 9 ti, i, c, tl. 

froditctm a. . , . , , 

(not Mnrdi. de Voru. and Keje., Geol, I 
8, a, &, 0, and H. SVni, Fig. 7). 
Shell small, very thin, tnincato-aubhemispherieal ; sides and front 
regularly rounded; hinge line usually rather less than the greatest 
breadth of the valves. Ventral valve without any traces of a mesial 
sinus, moderately gibbons, the greatest convexity T)eing slightly behind 
the middle, from which point it rounds off' in all directions, but most 
abruptly to the beak and ears, which latter are fiattened and snbrectan- 
gnlar; beak small, slightly prominent, and but little incurved beyond 
the hinge line; surtaoe with fine, regular, radiating strite, crossed by 
email, rather distinct and regular, concentric wiinkleS) which latter are 
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generiUy most strongly liefiued ou tlie ears; over the whole there are 
also resiil'irly in mged in quincnns, very slender spines, 0.20 to 0.30 
luth m length, using from slight prominences or swellings of the radiat- 
ni^ stnse Doihal valve distinctly concave, or following nearly the 
curvature ot the other valve, its greatest concavity being in the central 
region, while its ears are nearly flat ; surfece with concentric wrinkles 
and radiating striee as in the other valve, but apparently without spines, 
though a series of rather distinct pits are arranged over it in the same 
order as the spines of the other valve. 

Length of one of the largest specimens seen, 0.46 inch ; breadth, 0.57 
inch ; convexity, about 0.24 inch. 

I have known this little shell since 1858, but had never been able to 
identi;^ it with any of the known species, nor yet to feel sui-e that it was 
new, aud consequently left it without a name in the Kansas collections, 
fearing it might be the young of some of the larger analogous forms. 
The comparisons, however, that I have recently had an opportunity to 
make, of a series of specimens from different localities, have satisfied me. 
that it must be an adult shell, and as it cannot be properly identified 
with any of the described species, so far as yet known, I have ventured 
to regard it as new. 

Professor Gelnitz has referred it to P. caiicrini of M. Y. & K., which 
it certainly resembles quite closely in some of its characters. But its 
dorsal or smaller valve (ventral of some authors) is certainly distinctly 
concave, particularly in the visceral region, while this valve in P. cmwrini 
is described as having its " disk entirely flat." It is aii exceedingly thin 
shell, and the concavity of the smaller valve follows so closely the curve 
of the other, that the space occupied by the soft parts of the animal was 
very contracted, 

As the only specimens in the collection under investigation from divi- 
sion 0, of Nebraska City, are in a crushed condition, I have i-eproduced 
the figures 9, a, 6, PI. VHI, given by Professor Geinitz. Fig. 14, a, h, 
of PI. I, however, are from a specimen obtained at another locality. 

Locality and position. — Division C, of Nebraska City section, and 
from a shaft at tiiat place, possibly below that horizon ; also at Brown- 
ville, Nebraska, and a lower position at Atchison, Kansas. Wo likewise 
found it in 1S5S in the Upper Ooal-Measures on Grasshopper Creek, 
twelve miles west of Leavenworth, Kansas. 

Peoductus Nebbascensis, Owen. 

PL II, Fig. 2 J PI. IV, Pig. 6; and PI. V, 11 a, h, c. 

Froduetaa Nebrasoensis, Owen, 1852, Gefll. Export, Wisconsin, Iowa, and Minnesota, p. 584, 

PI. V, Fig. 3»; 1867, McChesney, Trans. Chicago Aoad. 8ci. 1, p. 24, PI. I, Fig. 7. 
Sogeisii, Norwood & Pratten, 18S4, Jonr. Acad. N. S. Philad., ToL m, new 

series, p. 9, PI. I, Fig. 3, a, 6, c ,- Hall, 1856, Vol. Ill, Pacific E. E Report, p. 1U4, 

PI n, P^B. 14, 15. 
asper, McGIieaney, 18S0, Deacr. New Palteozoio Fossils, p. 34 ; also iHustcatious 

same, 1865, PL I, Fig. 7a,b. 
Strojihalo^ horreBeeaa, Geiuita, 1866, Caib. und Dyca in Neb., p. 81 ; (not Slmcli. de Vwn. 

and Keyaerling, 1845). 

Shell of about medium size, approaching subhemiapherical ; length 
most usually a little less than the breadth ; hinge line nearly or quite 
equaling the greatest transverse diameter; anterior outline nearly 
straight, or a little sinuous near the middle, rounding into the lateral 

* This fifture is very iraperft ot and gives no idea of the surface ohaiactors of tlia 
species. 
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uiargins, vrhieh are generally rather sb'fvi'glst posteriorly, and ranging 
atauimgleof from niuety to abont one hundred degrees with the huige; 
ears nearly rectangular, or a little rounded in oatline, at tlieh' immediate 
extremities. 

Ventral valte rather convex, most giblious behind the middle, thence 
I'onnding regularly to the ft^ont and more abruptly to'the beak, gener- 
ally with a modei-ately distinct mesial sinus ; posterior lateral slopes 
descending almost vertically to the ears; umbonal region gibbous, and 
with the strongly incurved beak projecting beyond the hinge line. 

Dorsal valve somewhat ilattened In the visceral region, but most con- 
cave near the beak and toward the anterior lateral regions, the eou- 
ca^ity widening rapidly forward, so. as to leave a kind of broad, obscure, 
oblique ridge between it and the Ilattened ears, and another in the mid- 
dle; auterior and lateral margins following the curvature of the other 
valve ; cardinal process prominent, bifid, and rather narrow ; interior 
with mesial ridge, narrow, well defined, extending forward beyond the 
middle, and a little bifid at its connection with the base of the cardinal 
process; muscular and reniform impressions obscnrely marked; Interior 
snrtace with numerous pustular projections which are most pronilneat 
and pointed on a belt around near the anterior and lateral margins. 

Surface of venti'al valve with more or less defined, rather broad con- 
centric undulations, and obscure stride of growth, over the whole of 
which are, arranged two sets of spines, connected at their bases with 
short interrupted ribs or elongated tubercles. One of these sets con- 
sists of small, short, appressed spines, and the other of stout, more 
erect, long ones. Surface of dorsal valve with small concentric lidges 
and strias, with many little pits ; spines nearly or quite aU small, short 
and appressed. 

Some confusion, in regard to the limits and relations of this species, 
has arisen from the differences presented by specimens, as broken from 
a hard limestone matrix, and the iierfect shell as tound weathered out 
of clay or soft shale. In the former case tlie spines, and nearly or quite 
all of the shell, are usually left in the matrix while the internal cast, 
when thus denuded, shows the concentric undulations and longitudinal 
ridges or elongated pustules, more strongly defined, with little indica- 
tioas of the spines. On the eontrary, specimens from clay or shale are 
often found with the shell entire, and preserving the spines in a more or 
less perfect condition, so as to obscure, to some extent, the little inter- 
rupted ribs and concentric undulations. 

The si>ecimens first described by Dr. Owen, asl know from a careful 
examination of his types, kindly loaned to me by his brother, Professor 
Richard Owen, are from limestone and only show traces of the spines. 
Partly from this fact, and probably in part from an error of the engraver, 
Dr. Qwen's pubhshed figure gives a very incorrect idea of tbe shell, 
though his description, and comparison with P. HumbolMi, when taken 
Id connection "with the locality from which his specimen was obtained 
(EellevTie, Nebraska), would satisfy any one, familiar with tbe fossils of 
that re'gion, that he must have had before him the form under consid- 
eration, even if his original types were lost. 

The specimen upon which tk& species P. Sogersii was proposed, which 
I have also ha-d an opportunity to examine, through the kindness of 
Professor McChesney, to whom it belongs, is also an internal cast show- 
ing the rib-like pustules and concentric undulations very clearly, but 
without an^ traces of the spines. 

The specimens upon which Professor McC*esney proposed the species 
P. asper aiMi well preserved and retain much of the Spines. I have not 
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seen these identical specime»s, however, but have had an opportunity 
to examine a large collection, eojieistiiig of several hundred individuals,' 
belonging to Professor Powell, of Bloomiugton, Illiuois, from the s^nie 
locality and position at Lasalle, of that State. Prom these and uumeious 
others, in all conditions, I have seeii from various localities in the West, 
I have no hesitation in regarding P. asper as also synonym of P. Nebras- 
censis. 

Professor Geinitz was certainly in error in referring this shell to 8tro- 
phalosia horrescens, since it is positively not a Strophalosia at all, but a 
true Produetus, as may be seen by the figures on plate Y. It never haa 
any traces of the cardinal area of the genus 8tr(^halosia, as I know 
from a careful examination of hundreds of well-preserved specimens, 
its cardinal margin being linear, as may be seen by Pig. ll,i e, of Plate 
V. By comparing this with Pig. 14 of the same plate, representing 
8trop1ialosia hoyresems, from Prottesaor Geinitz's work on the German 
Permian fossils (Dyas), the external difference between this genus, and 
Stropkahsia, will be at once seen by the student, the latter genus having 
a Cardinal area, (marked a in the figure.) The presence of an area alone, 
however, is not always a sufficient distinction, since there is, in some very 
rare instances, an abnormally developed area iu true Prodttctus. The 
total absence of cardinal teeth and soSkets, however, in the latter genus 
clearly separates these types. That P. Nelyrascemis is entirely destitute 
of any traces of hinge teeth is well known to all in this country who 
liave examined the interior of this shell. Pigure 11 6, of Plate V, rep- 
resents the hinge and interior of a dorsal valve of this species, and 
shows it to he entirelywitbout sockets for the reception of teeth. 

P. Jfebrascmsis is evidently very similar to P. seabriouhis of the Old 
World, even to the bifurcation of the internal mesial ridge of the dorsal 
valve. It differs, however, in having two very distinct sets of spines, 
the one small and appressed, and the other stout, erect, and long. 
(See Pig. 11 d, PI. V.) 

Locality and, position. — Professor Geinitz mentions this shell fram 
divisions and E of the Nebraska City section. I have only seen frag- 
ments of it from division O at this locality, though we have it from 
division E at that place, Wyoming, Bennett's Mill, &c.j and from lower 
positions at Rock Bluff, Plattsmouth, Bellevuej Omaha, and numerous 
other localities in Nebraska as well as Iowa, lUmois, Missouri, Kansas, 
&C. In short it is a widely distributed Coal-Measure species, from 
Nebraska to New Mexico, and from tlie Eocky Mountains eastward to 
West Virginia. 

Peodtjctus stmmbteiotis, McChesney. 

PI. V,*Fig. 6, a, b; and PI. Vin, Pig. 13. 

PrOductus syaimetricaa, McChesney, 1S60, Desoript 

1865, illiistrationa of same, PI. I, Kg. 9, a,b 

p. 25, PI. I, Fig. 9. 

Shell of medium size, snborbicular, or a little wider than long ; hinge 
lino somewhat less than the greatest breadth ; sides rounding i-egxiIarJy 
to the front, which is rather broadly rounded in outline; ventral valve 
somewhat compressed, or only moderately convex, without any traces 
of a mesial sinus j ears compressed but not abruptly separated from the 
swell of the umbo, obtusely angular or a little rounded at the extremi- 
ties ; beak moderately large, incurved, but not curring much within the 
hiuge margin. Dorsal valve rather evenly, and only moderately con- 
cave, cardinal process slender, prominent, curved, trifid, the middle 
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dii-ision more prominent tliaii tlio others, and emavgiuate, at its extremity, 
the emarginatioa being caaeetl by a distinct mesial furrow that extends 
the entire length of the process ; muscular sears somewhat convex, 
rather distinct ill well-preeei'ved" specimens, and divided by a slemler, 
simple mesial ridge, extendiug from the base of the cardinal process 
about thi-ee-foortha of the way to the front; whole interior, excepting 
the region of the mnscolar scare, i-oughened by little pustular projec- 
tions which become more prominent near the anterior and anterior-lat- 
eral margins. Surface of both valves oniamented by small, rather ob- 
scure, and more or less regulai' concentric wrinkles, and covered by 
numerous small, short, rather appressed spinee, which are larger on the 
ventral valve, where they are often connected with little, somewhat 
elongated tubercles. 

Length of a well-developed specimen, 1.37 inches; breadth, 1.45 
inches ; convexity, 0.70 inch. 

This shell will be readily distinguished from the last by its less eon- 
vex ventral valve, without any mesial sintis, by its smaller concentric 
wrinkles, and particularly by having its spines consisting of a eingle'se- 
ries of small, rather depressed ones, instead of a large, stout, erect 
series, and another small, depressed series. Jts cardinal process also 
differs in being trifid, and its internal ridge of the dorsal valve in being 
simple instead of bifid near the base of the cardinal process. The most 
striking differences, however, observable on comparing good specimens, 
consist in the differences of form mentioned, and the two sets of spines 
in the Nebrasceasis. 

Among EuroV>ean species this shell is perhaps most nearly like F. 
scabricukis, which it rather nearly resembles in most of its ehai'actecs. 
It differs, however, in having no traces of a mesial sinus, in its finer and 
more distinct concentric wrinkles, and particularly in its distinctly trifid 
cardinal process, and the simple mesial internal ridge of its dorsal valve; 
that of sc(d)ricidm being like Owen's Webrascemia, bifurcated near the 
base of the cardinal process. 

It was probably imperfect specimens of this and the last-described 
species that Professor Gieinitz and otliers have referred to P. pustiilosus 
and P. sca^iculus, from the outcrops at Bellevue and Plattsmouth; at 
least these two forms are more like those two foreign species, than any 
others known to me from the rocks of that region. They are both 
clearly distinct species from P. pustulostis and P. scabrieulus, however. 

Locality and positwn. — Professor Geinitz did not find this species in 
Professor Marcou's collections from division 0, of the Nebraska City sec- 
tion. Wcfouud several fragments of it, however, in that bed at Nebraska, 
City, as well as at an apparently higher horizon 2J miles west of there; 
and the distorted, bnt nearly entire individual, figured on PI. VIII, Fig. 
13, came from division C, at Nebraska City Landing. We also Ifave 
imperfect specimens of it from division Bj at that place aud Bennett's 
Mill ; also, from Pera, and from lower iwsitions, three or four miles up 
Platte Kiver, and from Bellevue, and numerous other localities in the 
Upper Coal-Measures of Nebraska and Kansas. It likewise occurs at 
the same horizon in Iowa, Missouri aud Illinois, as woll as in the Lower 
Coal- Measures of the last-meutioned State. 
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rKODUCius PUNCTATHS, Martin, Sp. 
PI. II, Fift-. C, aiKl PI. IV, Fig. 5. 
Anoiiiiles punclatiis, Martiii, 180a, Pctref. Derb., PI. XXXVII, Fig. G ; (not 7 a-jd S). 
T)'igoiiia ruijosa, Parkiiisen, 1811, Oriraiiie romains, Vol, III, PL XII, Fig. 11. 
AnomiUe BiixaHas, Schloth., Haclitr. zui Petref., IJ, p. 63, PI. XIV, Fig. 1. 
PrtiducfiM ptmaataa, J. Sowerbv, 18^, Min. Concli., p. 22, Tab. 32^: Vou Bueti, 1841, 

Abhttndl. tier K, Akaa. der Wissenscli. TXi Berlin, Theil 1, Pl^, II, Figs. 10, 11 ; 

<lo KoD., 1B43, An, Pose, daarb. Belg., p. 196, PI. X, Fig. 2 : and 1847, Mong. Gen. 

ProilnctDB, PI. XU, Fig. 2 ; do VemenU, 1345, Russia and Ural Mts., VolT II, p. 

9715, PL XVI, Fig. 11 ; Davidson, 1860, SoottMi Carb. Brach., p. 42, PI. IV, llg. 

"" ; and Mono^. Brit. Oarb. Brach., p. 172, PI. XLIV, Figs. 9-16, 



- semipMncfotos, Bbeplianl, 1638, Am. Jour. Sci., Vol. XXXIV, Pig. S 

aiitapmatata, PiiOlipa, ie36, Geol. Yorks, p. 315, VidI. II, PI. TIlCFi^- - 

i«;)((Bna««ica(o,FiBli6r, 1837, Oryc(;.Mosc.,Pl.XXIII,Pig.2; (not Sowerby). 



Frodactm coiKientrieas, Foiwr et Micliaud., 1844, Galer. dea Moll, du Mus. de Donfli, Vol. 

II, p. 35, H. XLI, Fig. 1. 
(iiftulospiniis, McCbesney, 1860, Desorip. Kaw Pal. Foss., p, 37 ; also 1665, iUustra- 

Uona of same, PI. I, Figa. 10 and 11. 

Shell attaining a rather large size, thin, vaiying fvom rotanclato-snb- 
quadrate to longitudinally eubovate, being sometimes wider than long, 
and in other examples longer than wide, with all intermediate forms ; 
hinge margin always shorter than the greatest brfeadth of the valves; 
anterior outline regularly rounded, or faintly siurfbus in the middle. 
Ventral valve more or less gibbous, with a moderately distinct mesial 
siuua extending fj*im near the beak to the front ; beak inciu^ved a little 
beyond the cardinal margin ; ears rather compressed, but not distinctly 
defined from thp swell of the wnbo. Dorsal valve moderately concave 
with a small mesial elevation. Surface of both valves ornamented with 
numerous r^fther regular concentric ridges, increasing in size from the 
beaks towards the front, but becoming again smaller and more crowded 
in adult shells at the margin ; in the ventral valve these ridges are a little 
prominent at the lower margin, separated from each other by smoother 
spaces, and support numerous smaH. appressed spines, those of the 
upper row of which are larger and les^ crowded than the otters ; on in- 
ternal easts, or partly exfoliated specimens, the spines are represented 
by-small tubercles; surface of dorsal valve as in the other, excepting 
that the ridges are represented by little furrows. 

Length of a fully developed, rather broad specimen, 2.CG inches; 
breadth of same, 2.50 inches ; convexity, about 1.10 inches. 

This widely distributed species occurs in our Coal-Measnres of the 
West, at numerous localities, as well as in the Lower Carboniferous 
rocks. Atone time it was thought that the (Joai-Measure specimens were 
specifically distinct, or ought to be so, from those in the lower rocks, but 
after a careful comparison of some fine specimens in the Illinois collec- 
tion, showing the interior, cardinal process, &c., I was entirely unable 
to detect any specific differences ftom the well-known P. jMmetaius. The 
specimen flguretl by Professor MeChesney (New Paleozoic Fossils, PI. 
I, Fig. 11), has the cardinal process incomplete, and shows the muscular 
impressions imperfectly, without any traces of the reniform markings; 
but I have seen these, as stated above, in others in a better state of pre- 
servation from the Coal-Measures of Illinois, as tliey are represented by 
Mr. Davidson, in his beautiful figures of P. punetatus. 

Locality a/nA position. — Division B of Nebraska City section, at that 
place, Bennett's MUl, and Wyoming, and at, possibly, a liigher horizon 
in a ahsft near Nebraska City; tilaoat Eock Bluff, Plattsmonth, and Belle- 
vue; and numerous places in the Upper Ooal-Measures of Illinois, Iowa, 
Missouri, Nebraska, Kansas, &c. It likewise occurs in the Lower Ooal- 
Measures, and even in the Lower Carboniferous rocks of jVIissouri, Iowa, 
Blinois, &c. 



>y Google 



UNITED STATES GEOLOGICAL SL'RVKY OF 

Gciius OnO]>IETES, Fisciicr. 

CnONETES VBK-NBUlLIAnA, S". & P. 

PI. I, Pig. 10 (T, &. 



Shell rathej small, varying from transversely sub-semicircular, to 
sub-oblong; hinge line more or lees extended beyond the breadth of 
the valves at any other point; sometimes greatly produced. Ventral 
valve very convex, with a deep rounded mesial sinus, starting near the 
beak and deepening and widening rapidly to the anterior margin, to 
■which it imparts a distinctly sinuos oatiliQe, thus dividing the gib- 
bons part of the valve into two prominent, rounded lobts or diverging 
ridges, separated from the ear on each side by a broad rounded depres- 
sion; eara more or less angular, sometimea extended and acutely 
pointed, slightly arching, and a little refiesed; beak rather prominent, 
and incurved ; area moderately developed and common to both valves, 
but widest in the ventral; foramen wide; cai-diual margin provided 
with four oblique spines on each side of the beak. Dorsal valve follow- 
ing rather fiearly the curve of the other, and provided with a mesial 
ridge corresponding to the sinus of the other valve. Surface of each 
valve, .ornamented with about 100 fine bifurcating, radiating strise, and 
sometimes near the front, by a few marks of growth. 

Length of a medium-sized specimen, 0.^7 inchj breadth, 0.40 inch; 
convexity about 0.12 inch. 

Tills species is remarkable for its convex veuti'al valve, with-its deep 
mesial sinus, which imparts to it a peculiar bilobate appearance. I 
know of no species with which it is liable to be confounded. 

Loaaiitj/ and position. — Plattsmouth, and various other localities in 
the Upper Coal-Measures of Feb^aska, as well as Kansas, Iowa, Mis- 
souri, Illinois, &;c. The remarkably extended specimen' from which 
Fig. 10 b, of Plate I, was drawn, come from near the same hoiizon as 
the Plattsmouth outcrop, four miles up the Platte. 

Chonbxbs gbawulipbea, Owcu. 

PI. IV, Fig. 9 ; PI. Vr, Fig. 10; Pi. VIII, 7. 

jncles graaulifcra, Owen, 1855, Geol. Rep. Mimi., Iowa, and WiBCOUsiu, p. 583, Tab. T, 

laaei-axiata. Meek & Hayden, 1858, Proceed. Acad. Nat. Soi, Phtlad., p. 263; Pale- 

ont, UpiJ. Mc>., p. 23, PI. I., Fig G, a-, 6, c, A,e; Geinitz, 1866, Carb. imd Dyas, p. 
f)8. Tab, IV, l?igs. 12, 13, and 14; not Ghoaetee miiorantria (==Stro}ihame>ia inncra- 
nala, Conr., 1843). 

Shell attaining a rather lai-ge size, semicircular in outline, having its 
greatest breadth on the hinge line, which often terminates in extended 
mucronate ears. Larger or ventral valve moderately convex, thegreatesfc 
convexity being ui the central region, of rather on each side of it, as 
there is usually a broad, shallow, mesial depression; eara and lateral 
regions comi)re88cd; front somewhat straightened along the middle; 
beak small, rather compressed, a little arched, and scarcely projecting 
beyond the cardinal margin, which is provided with from seven to 
about ele^'en oblique spines on each side of the beak; area rather 
narrow, rangmg nearly parallel to the general plane of the valves, its 
fisaurs broad, partly dosed above hy an arching deltidium ; hinge teeth 
well developed, compressed, and minutely striated ; interior with 
impressions of. caixlinal muscles subovate, diverging, attenuate above ; 
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adductor mnscular scars small, narrow-SKbelliptical ; mesial ridge promi- 
nent near the beak, much lower, and rarely extending forward to thu 
central region; most of the interior occupied by granuleSj which are 
largest and most crowded on a narrow space aroimd near the front and 
lateral margins; but around the immediate margin they are much smaller, 
and arranged in distinct radiating rows. 

Dorsal or smaller valve, following nearly the curve of the other, the 
beak and central regions being concave, and the ears flat; a.'rea well 
developed, but narrower than in the other valve ; bifld cardinal procesa 
and mesial prominence, nearly or quite closing the fissure of the other 
valve. From the base of this process, ths^ are extending, on the innei 
side of the valve, Ave radiating ridges, two of which pass obliqaels 
outward, forming the inner margins of the dental sockets, while s 
third mesial one extends at right angles to the hinge, a little mort 
than half-way to the front; the other two are much shorter, oblique, 
and occupy intermediate positions between the middle and the two 
latter ones ; granules of the interior as in the other valve. 

Surface of both valves ornamented with a few sabimbricating marlis 
of growth, crossed by very fine, obscure, regularly and closely arranged 
radiating strise, of which about one hundred and fifty may be counted 
around the free border of a large individual, where eighf or nine of 
them may be counted in the space of one line. 

Length of a large specimen, 0.63 inch ; breadth on hingeline, 1.13 inches. 

1 am now, afber seeing specimens from vaiiouB localities along the 
Missouri River, nearly satisfied that this must be the same shell 
described by Dr. Owen, under the name 0. granulifera. His figures 
and description are unfortunately so imperfect as to leave this question 
somewhat doubtful. He gives four figures, none of which are near so 
extended on the hinge, nor so mucronate at the lateral extremities as 
in well- developed specimens of the form for which we proposed the 
name 0, mucronata, while they give the appearance of much coarser 
surface markings. Judging from the localities at which he obtained 
his typical specimens, however, and from numerous .collections before 
me from the same and other localities, I can scarcely doubt that he must 
have founded his species on the same shell to which we aft-erwards 
gave the name G. tmtcronata. 

Ckonetes Smiihu, of Norwood & Pratten, is a form with which this 
shell should he compared, though the form here described attains a 
much larger size, and is more compressed, as well as more extended on 
the hinge. The latter character, however, can scarcely be regarded as 
a specific distinction in this genus, as may be seen by the figures of 
C. YemeiiiUa/na, given on Plate I. 

Locality and position — ^Division 0, of the Nebraska City section; 
also in Division B, atthe same place, and at Wyoming and Bennett's 
Mill; likewise at lower horizons at PlattsmOuth, Bellevue, Omaha, 
and at numerous other localities in Nebraska, Kansas, Missouri, Iowa, 
&c,, it being a very common shell in the Co^-Meaeures of that region. 
Specimens of a somewhat smaller size, but otherwise undistinguishable, 
also occur in the Coal-Measures of Illinois. 

Chonbtbs glabra, Geiuitz. 

PI. TV, Pig. 10; PL Vni, Fig. 8 a, h. 
Chonetes elabra, Geinitz, 1866, Carl), luid Dyaa iu Neb., p. 60, PI. IV, Figs. 15-18. 

Shell thin ; transversely sub-semicircular, the length being more than 
half the breadth ; hinge line a little longer than the greatest breadth of the 
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Valves, ab any point farther forwartl ; lateral extreiQit!e.s abruptly pointed 
and sometimes slightly recurved; anterior and anterior-lateral margins, 
forming a semi-eireular curve in outline, excepting that the former is 
generally faintly sinuous in the middle; lateral margins carving abn^ptly 
outward just before intersecting the hinge extremities. Ventral or 
larger valve moderately convex, the most gibbous part beiag iu the form 
of two broad, rounded, undefined prominences, which diverge from the 
beaka to the anterior lateral regions, leaving a broad, rounded, rather 
deep mesial sinus Ijetween them, extending n early to the beak, bnt widen- 
ing and deepening rather rapidly to the front; outside of these promi- 
nences, the iX)Sterior lateral regions are more or less compressed ; beak 
small, compressed, slightly arched, and scarcely projecting beyond the 
cardinal margin ; area narrow, inclined obliquely backward ; its fissure 
small, nearly semi-circnlar and partly closed by the cardinal process of 
the other valve ; cardinal margin armed on each side of the beak by four 
or five slendei', moderately long, oblique spines, with sometimes remains 
of one or two much smaller rudimentary additional ones near the beak ; 
cardinal teeth compressed, their longer diameter ranging nearly parallel 
to the hinge line — as seen under a strong magnifier, finely striated on 
the outside, at right angles to their lengt,h. Interior, excepting in the 
region of the muscular impressions, with numerous rather distinct 
granules, arranged in radiating rows — inunediately within the fissure, 
provided with a short, rather prominent, compressed ridge ranging at 
right angles to the hinge ; muscular impressions very obscure. 

Dorsal or concave valve, foUowiug nearly the curve of the other; area 
of about the same size as in the dorsal valve, inclined forward from the 
hinge ; cardinal process small, not very prominen^ and eis seen on the 
outer side somewhat trilobate, the middle lobe orndge being divided by 
a linear sulcus ; socket ridges very oblique ; interior granulated as in 
the other valve. A very small, obscure linear ridge occupies the middle 
of the valve, without, however, extending up to the hinge; mnscular 
Impressions imknown. 

Surikce of both valves nearly smooth, but showing obscure concentric 
marks of growth. In some conditions of weathering, there is a faint 
appearance of radiating markings, but this is due rather to the structure 
of the shell, and not to proper external lines. When a single one of the 
thin valves is cleaned and examined by the aid of a good magnifier and 
a strong transmitted light, l^ge, very scattering punctures or pores are 
seen arrangefl in quincunx, and passing obliquely through the shell. 
These appear to have been connected with minute tubular spines, ai-- 
ranged ovef the whole surface, during the life of the animal. At any 
rate, in one specimen, of which Fig. 8 b, Plate VIII, is a representation 
enlarged two diameters, there are numerous little projecting points hav- 
ing the appearance of minute spine ba-ses projecting through a film of 
shale on the surface. They must, however, be extremely fragile and 
readily, removed, as no traces of them are to be seen on any of the nu- 
merous other specim.ens in the collection. 

Locality and position. — Division C of the Nebraska City section, where 
it is very abundant; and found in a fine state of preservation. It also 
occurs at that locabty, though much less abundantly, in division B. It 
is likewise found common at a much lower horizon iu the Coal- Measures 
at Atchison, Kansas. It la a remarkable fact that iu a collection sent 
by Mr. Dall, from Russian America, there is' a small rolled erratic mass 
of very hard siliceous rock, picked up on the shores of Yonkon Eiver, 
containing a Olumetes apparently agreeing with this iu every respect. 
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Genus OKTHI8, Dalman. 

OliTHIS OARBONAEIA, SwallOW. 
PI. I, Fig. S, a, h, 0. 

Ortliis carbimaria. Swallow, 1858, TraDS. St. Louis Aea^. Sei., 1, p. 218, 

J jpewsii, Marcou, 1858, Geol. N. Am., p. 48, PI. VI, Fig. U, a, h. 

■! (sp, undt.), Meek, 18(i4, Paleontology of California, Vol. I, p. 10, Pi. II, Fig. 5, 

Shell small, snborbicular, slightly wider than long, moderately convex 
iu adult specimens; lateral mai'giiis TOunded, or, iu some examples, 
faintly straightened posteriorly ; front more broadly rounded, but usually 
very slightly sinnona in the midtlle : valves nearly equally convex ; hinge 
line very short, or only equaling about half the breadth of the valves. 
Ventral valve usually most convex in the umbonal region, sometimes a 
little flattened anteriorly, so as to give the shell slightly the form usually 
called " resupinate," though iu gibbous specimens this character is 
nearly obsolete ; beak moderately ijrominent, rather pointed and arched ; 
area small, well defined, and arching with the beak; foramen narrow. 
Dorsal valve usually most convex between the middle and the beak, 
which is small, and nearlj- as j)romiuent and arched as that of the other 
valve, generally with a shallow sinus extending from the middle to the 
front ; area well developed, but smaller than in. the other valve, arched 
and divi<led by a proportionally shorter foramen. Surface of both valves 
ornamented with concentric mai'ks of growth and numerous flue radiat- 
ing crowded striEe, which increase mainly by intercalation, and, as in 
many other species of the genus, show occasional' perforations toward 
the front, apparently left by the removal of very small tubular spines. 

Length of a well-developed gibbons specimen, rather above a medium 
size, 0.38 inch; breadth, 0.43 inch; convexity, 0.27 inch. Largest speci- 
men about 0.44 inch in length, ana 0.51 inch in breadth. 

This little shell resembles so nearly, in form and surfece characters, 
some yarieties of 0. rempinata and 0. MioheUni, that scarcely any one 
familiar with those shells, if shown a few of these, would hesitate to 
pronounce them young examples of one or the other, or both of those 
species. Still, from its uniform much smaller size, even at widely dis-' 
tant localities, and in beds of Tarioue lithological characters, where not 
associated with any similar larger shell, leads me to think it must be 
distinct, and that our specimens really represent the adult siza In. 
addition to their smaller size, a careful comparison also shows that they 
certainly do present some appreciable and constant differences. For 
instance, 0. earbonaria has its beaks more neaply equal than either 0. 
reswpinata or 0. Michelini, and more prominent, particularly that of its 
dorsal valve, which is also more pointed. It is also generally j>ropor- 
tionally more thickened within on each side of the rostral cavity in the 
ventral valve. 

JLoeality and position. — The specimen figured was found, with others 
(some of whinh are less convex), at Eock Bluff, in Upper Coal-Measure 
beds, referred by Professor IMarcou to the Lower Permian, (Dyas). We 
also have some crushed and distorted specimens of apparently the same 
shell trom division B at Ifebraaka City, referred by Professora Marcou 
and Geinitz to the lower part of the Upper Permian. It likewise occurs 
at various lower horizons iu the Upper Coal-Measures in Iowa, Nebraska, 
Kansas, Illinois, &e. ; while Professor Swallow's typical specimens were 
from the Middle Coal-Measm'es at Lexington, Missouri. 
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Genus HEMIPEONITES, Pftucler. 

HEsnpRONlTBS CEAssus, M. aocl H. 

PI. V, Fig. 10, a, b, c; and PI. VIII, Fig. 1. 

, Meelt and H<iy 
OrtliU iMsalleiisis, McChesney, 1 
ofsarae,Pi. I,FJg. 6, a,&. 

ffieTwnojidi, MoCliesney, i6,,Fig. 5, a, 6, c. 

Hemipromte) cmstnia, Meek and Hayden, 1864, PaJeont. Upper MiBSOuri, p. 26, PI. I, Fig. 
7, a,b, c,d. 

LaeaUensis, and E. craasas, McCteauey, 1867, Trans. Chicago Aoad. Soi., Vol. I, p. 

28, PI. I. FigB- 5 and 6. 
Compsire Orfhla Keokak !ta<[ 0. rdbitata. Hail, 1858, Iowa GeoL Eeport, Vol. I, Part 2, p. 
640, H. XIX, Fig. 5, a, I, and p. 713, PL XXVUI, Fig. 5, a, h, c. 
Shell varying from semi-circular to trancato-subcircular, or trans- 
versely suboblong, generally -wider than long, varying from compressed 
to distinctly convex ; hinge margin equaling, or shorter than, the greatest 
breadth of the valves, rectangular or sometimes more or rather less 
than rexitangular at the extremities; anterior outline forming a more or 
less regular semi-circular curve. Dorsal valve always convex, sometimes 
very distinctly so, the greatest convexity being near the middle; beak 
not distinct from the cardinal margin. Ventral valve vaiyingin convexity 
at the limbo, sometimes very prominent, and occaeionally distorted 
there ; less convex, flattened, or not unfrequently a little concave around 
near the front; area varying in height iii proportion to the elevation of 
tlje beak, and either flat or with the beak a little arched, usually rather 
distinctly striated; its closed fissure varying in the proportions of 
height and breadth, with the greater or less elevation of the beak ; 
interior always provided with a prominent mesial septum extending from 
the beak forward tonear the middle T>f the valve.' Surface of both 
valves marked by numerous strong, raised radiating strife, of uhe^jual 
size, there being generally one or several smaller ones between each two 
of the larger crossing the whole are also numerous fine, Tegular concen- 
tric striaj, more or less defined both between and upon the radiating 
etrife, to which latter they impart a neatly crenate appearance. 
, After proposing the name S. crassus for this species, I was led to 
think it most probably only a variety of the -well-known widely dis- 
tributed European, H. cn'mistria, -which it certainly very closely resem- 
bles in external characters. On sending specimens showing the interior 
of the valves from the original locality, however, to Mr. Da-vidson, he 
wrote back that he could not think it properly belongs to that species, 
bepause among all the specimens of that tbrm he had examined he had 
never seen one showing the jieculiar mesial septum always so strongly 
developed in the interior of the ventral valve of this shell. I have no 
doubt in regard to its identity with Ortlds Lasallensis and 0. Bichmondi, 
of McOhesney, and I suspect the same species has been described by 
Pioiessor Hall in the Iowa Report under the names Orthis- Keokuk and 
0. robusta, particularly the former, which seems to have tlie same 
mesial septum within the veuti"al valve, and agrees nearly in other 
characters excepting in its larger size. 

Locality oswJ position. — Divisions B and C of the Nebraelca City section, 
and from apparently above fcbe latter horizon 1| and' 2| mil 63 west of there; 
and again Irom bed B at Bennett's Mill and Wyoming; also at lower 
horizons in the Ppper Coal- Measures at Cedar BInff, Book Bluff, Platts- 
(oonth, Bellevue, and Omaha. It likewise .occurs at Peru, Ilulo, and 
Brawnvilie, as well as at numerous- . other localities and positions in the 
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Coal-MesiBures of SebrasUa. Kjiiisas, Iowa, Missouri, ami Illinois; and 1 
li;i\'(; recently identified it among speciuieus colliiutcd by Prot'cMSOt J. J, 
Stevenson iVoin the horizon of the Chester liinestoue in Weat Virgiuia. 

Genus MEli^KELLA, "White and St. John. 

MeBKELLA STllIATO-COSTATA, Cox, Sp. 

PL V, Fig. 12, a, b, c. 

PIkntidii sliiato-eostatu, Cos, 1857, Owen's G«ol. Ruirart, Ky.. Vol. Ill, p. 5()8, PI, VIII, 

Fig. 7. 
Orfhis miato-costata, Geinitz, 1866, Garb, iinfl Dyas Ja Neil., p. 48, Tab. IH, Figs. 22-24. 
Mmkella striato-costata, Wliito niicl St. Jolin, lblj7, Trauij. Cliioajfo Aoiul. Sci., Vol. 1, p. 

120 and 121, FisB. 4, 5, and 6. 
CoQiparo Strepiorhynclius peoiiniforiitis, Davidson, 1863, Liege, Uracb., Pal. I'lucLe, PlsiS, 

Fig. 17. 





MeckeUa striato-coslala. 

A posterior view of dorsal valve, sliowiiig iibove tho temnrkalile catdiual iirnc"ps, 
with its bTOlsou alatu part restored, in oiitlioo; from a Kpeeiineii borrowed fi'oiii Dr, 
White. 

Shell trigooal-siibgioljose, becoming very convex witli age, geiiemJly a 
little longer thsm widej hinge line very much shorter than the breadth 
of the valves. Dorsal valve convex, the greatest prominence near the 
urabo, thence rounding over to the front, being nsoally somewhat flat- 
tened over the central and anterior regions, but withoat any mesial sinus; 
beak strongly incurved and with its moat prominent part sometimes pro- 
jecttng a little beyoud the hinge line, but iu others flattened, and with its 
immediate apes nearly always terminating at the margin, of the hinge; 
posterior lateral margins laterally compressed and converging toward the 
umbo at nearly a rigbt angle; surface ornamented by about ten to thirteen 
large radiating, more or less angnlai', simple or rarely bifurcating plica- 
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tions, wliich are themselves (as well as the furrows tetween) marked by 
fine but distinct radiating strise, wliich, toward the front, instead of contin- 
uing parallel to the furrows and plications, eouverge forward on each side 
of the latter so as to intersect along the crests of the same at acute 
angles; crossing all of these, there are usually near the front and lat- 
teral margins, a few strong zigzag marks of growth. Ventral valve 
more convex than the other, the greatest convexity being at or near the 
beak, which is elevated and usually more or less distorted, being some- 
times twisted to one side, and in other examples straight or somewhat 
arched backward ; cardinal area narrow transversely, but proportionally 
high, being often distinctly higher than wide but well-defined, and 
usually finely striated transversely and vertically, either flat or more or 
less arched backward j false deltidinm closing the fissure, narrow and 
provided with a slender, rounded, prominent mesial ridge extending to 
the apex of the beak; surface as in the other valve. 

Length of a medium-sized well-developed adnlt specimen, 1.06 inches ; 
convexity of same, 0,97 inchj breadth, 1;12 inches. 

Individuals of this shell vary much in size and form, and especially 
in the elevation of tbe beak and area of the ventral valve. As in the allied 
genus Hemipronites {=Stre!ptorhyn6hus), the beak of its ventral valve 
is often considerably distorted, and occasionally with its immediate 
apex truncated as if from adhesion by the substance of the young shell. 
In most of its external characters id is "eery closely allied to an East 
Iitdiaii form described by Mr. Davidson under the name Sireptorhynohua 
peetiniformis. (See Pig. 16 of onr PI. V.) Professor Geinitz and Mr. 
Davidson (the latter after a direct comparison of specimens) think there 
are no well-grounded specific differences by which these shells can be 
distinguished ; and I confess, alter comparing a specimen of the Indian 
form sent by Mr. Davidson to Dr. White, and along with it a fine series 
of the western shell from Iowa, kindly loaned to me for comparison by 
the latter gentleman, that one would scarcely suspect auy. sjieciflc dit- 
ference to exist between these shells if found together at the same 
locality and associated in the same beds. Withont nndertaking to 
decide this question with but a single specimen of the Indian form for 
comparison, I would merely remark that both on Mr. Davidson's figure 
and on the specimen before me of the latter, the radiating strie are 
perceptibly coarser than on onr shell, and not converging to the crests 
of the plications, as may be seen by comparing the figures of the two 
on Plate V. In addition to this, a transverse section across the beak 
of the ventral valve .of the Indian specimen quite unexpectedly reveals 
no traces of the strongly developed dental laminse of the American shell. 
These, howeve:?, may have been broken out by some accident ; otherwise 
there would seem to be even a generic difference, 

Dr. White and Professor 8t, John have, as I think, very properly 
separated the form under consideration generieally from Hemipronites 
f=8tr^torhynehus), on account of its dental supports iu the ventral valve 
instead of merely converging to the apex of the beak under the area, 
having the tbrm of two strongly-developed laminee attached to the 
bottom of the valve and produced forward with slight divergence nearly 
to the middle of the same. -The cardinal process of the other valve is 
also much more prominent than that of Semipronites. and very differ- 
ently formed, as may be seen by the annexed cut. Those eharaofcers, 
■,md the difterenoes in. the general physiognomy of the two types, seem to 
me to distinguish iihem generieally. There are also some large scatter- 
ing punctures about the beak of the ventrfd valve of the tbrm under 
consideration that 1 have never seen in Hemipronites. It, therefore, ap- 
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pears to bear tlie same relations to the latter tbat Syntrilasma does tt> 
Orthis. 

Locality and position.— TMb shell was first described by Professor Cos 
from the Coal-Measures of Keotucky. It also occurs at various hori- 
zons in the Middle and Upper Coal-Measures of Iowa, Missouri, and Illi- 
nois. The specimen we have figured is from division B, at Nebraska 
City, and we found it at lower horizons at Bellevue and Plattamouth, 
and at higher positions at Otoe City, AspinwaU, &c., iu Nebraska. 1 
have never seen it from any locality east of Illinois, nor anywhere in 
the Lower Coal-Measures. 

Genus STNTEILASMA, M. & W. 

Synteilasma hemiplioata. Hall, sp. 

PI. yi, Pig. 1, a, i; and PI. VIII, Fig. 12 a, b. 

Spiri/er hemiplkatus, Hall, 1853, Stansbury's Salt Lake Report, p. 409, PI. IV, Fiff. 3, a, S, 

i^Mfriloraw hemiplioata, Meek & Wortlien, 1S66, Eeport Geol. Survey, IlL, VoL I, p. 323. 

Fig. 36, and p. 324, Fig. 37. 
BhynehmelJa angalata, Geimtz, 1866, Carb. unfl Dyaa, p. 37, Tab. Ill, Figs. 1-4 ; (not 
B. [A-mmia] angulaUt, Linnfeus, 1767). 
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Sj/iitritanma lieviipUeaUi, 

a. A transTerBe section of a ventral valve, showing the three lamiiim (I, m,.!) of the , 
interior. 

6. A longitndinal section of the two Talres united, Bhowing tho eido of one of the - 
dental laminsH (I) and the side of one of the socket-plates, («). 

0. A cardinal view, showing the small area and the triangulai foramen. 

Fig. S. 




fiynlnlaima liemipltcata 

a. Shows a dorsal view with a portion of the shell removed so as to expose in the cast . 
the diverging socket plates. 

6. A eimOaT view of the ventral valve, showing the three closely oppxosimated par- 
allel plates within. 

Shell in yoxing examples only moderately convex, and having all the 
external appearances of a trne Orthis ; in Mult specimens, often globose, 
or even more convex than long or wide. Hiuge line very short, or not 
more than one-third the greatest breadth of the valves, and, owing to the 

? of the shell, imparting little or no angularity to the outline of 

H. Ex. 19 12 
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the lateral slopes. Dorsal valve more convex tLan tlie other, and very 
strongly arched, parbicularly iu mature shells ; umbonal region gibbons, 
and often, in adult examples, projecting somewhat beyond the beak of 
the other valve ; beak strongly inenn'-ed, so as to bring its apex under 
the beak, and nearly against the area .of the other valve ; area rather 
narrow and distinctly incurved with the beak. 

Ventral valve convex ; beak only moderately prominent and arched, 
or more or less incurved ; area triangular, small, about one-third as 
high as wide, and moderately well defined; its triangular foramen 
scarcely as wide as high. Surface of both valves ornamented with 
rath^ fine, regular,, crowded radiating strire, and a few very large, 
rounded, or more or less angular, radiating plications, which latter ai'e 
never defined on the nmbones, but occupy the anterior half, and become 
more prominent toward the front, where they often terminate in deeply 
interlocking angular marginal projections. . Of these plications there 
are two — rarely three — on eacli side of the slightly larger and more prom- 
inent one forming the mesial fold on the dorsal valve, while on the ven- 
tral valve there are three — rarely four — on each side of the mesial sinus ; 
a few zigzag marks of growth also traverse the anterior and lateral mar- 
gins of tlie valves, parallel to their deeply-notched edges. 

Length of a medium-sized adult specimen, 0.72 inch ; breadth, 0.74 
inch ; convexity, 0.75 inch. Radiating strise numbering twelve to fifteen 
in 0.10 inch. 

This interesting and peculiar shell was, by an oversight, referred 
by Professor Geinitz to Bhynchonella angulata, Linn. sp. A.lthough it 
resembles that species somewhat iu general external appearances, it is 
really very widely removed from it by its generic and even family char- 
acters, being a distinctly punctate shell, with a well-defined, though 
small, cardinal area, divided by an open triangular fissure, and having 
in the other valve a cardinal process exactly as we see in Ortkis.* It 
differs generically, however, from the latter, in having the dental laminje 
very closely approximated, prominent, and, with a third mesial plate, 
continued nearly parallel to each other far forward. 

Specifically, it is very closely allied to a South American Carboniferous 
shell referred by Mr. Salter in the Quart. Jonr. Geol. Soc. Loud^ XYII, 
:p. 64, PI. IV, Fig. 3, to Terebratula Andii, d'Orbiguy. I have also, through 
the politeness of Colonel Eomanowski, of the mining ei)gineera' depart- 
ment of Russia, some imperfect specimens from the Mountain limestone 
of Ejasan, Bussia, with the name ^irtfer Lamarokii, Fischer, attached, 
that I believe to belong to the species under consideration. I have not 
seen the original figures and description of Fischer's species, but if cor- 
rectly represented by Murehisou, de Vemeuil and v. Eeyserling in the 
Geology of Russia, I should think it distinct, specifically, from the form 
sent by Colonel Eomanowski. At any rate, I can scarcely doubt that 
Fischer's species ought to be called Syntrilasma Lamia/rcMi, as it resembles 
onr typical species apparently too nearly to belong to any other genus. 

Locality am posiUon.— Divisions B and C of the Nebraska City sec- 
tion ; also at the former horizon at Wyoming, Bennett's Mill, &o., and 
at numerous lower horizons in the Coal- Measures of Illinois, Iowa, Ne- 
braska, Elansas, Missouri, &c. 

" Mr. Dftvidson, to whoin I Bent Bpecimens of this shellj writes tliat lie thiiiks it a. good 
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Genus EH¥NCHONELLA, Fischer. 

Rhynohonella Osagbnsis, Swallow. 

PI. I, Fig. 9, a, b, and Pi. VI, Fig. 2, a, b. 

KhgtKhotiella (CamarophoHa) Oiajjeiisis, Swallow, 1853, Trans. St. Louis Aea(l.,S. 1, p.219. 
TBreh-atula Via, Maroou, 1B59, Geol. N. Am., p. 5J, PI. VI, Pig. 12, a, b, c. 
? Blionclionella, ap., Saltei-, 1861, Jour. (ieol. Soc. London, Vol. XVJI, p. 64, Fig. 5, a. b. 
Camaropliaria globalimi, Geinita, 1866, Catb. ucd Dyas ia Neb., p. 38, Tab. Ill, Pig. 5 ; 
(not C, glabalina, Phillips, Bp., 1834). 

Sbell small, more or less variable in form, often subtrigonal, generally 
wider than long, more or less gibbous ; front trancated, or sometimes 
sinuous in ontlinej anterior lateral margins rounded hi outline; pos- 
terior lateral margins convex, or nearly straight and converging to the 
beaks at au angle of from about 90"= to 120°. Dorsal valve more eon- 
vex than the other, greatest convexity near the middle or between it 
and the front, which has a broad, rather deep, marginal sinus, for the 
reception of a corresponding projection of the front of the other valve ; 
mesial fold somewhat ■flattened, but slightly prominent, and rarely trace- 
able back of the middle of the valve; generally composed of three, but 
sometimes of four — rarely more — plications; sides roundiugdown rapidly 
on each side of the mesial fold, and each occupied by about three or 
four simple plications; beak cui'ving strongly beneath that of theother 
valve ; interior with a faint linear mesial ridge, on each side of which is 
a raised curved line inclosing an ovate space, occupied by the adductor 
muscular impressions. Ventral valve distinctly less convex than the 
other, with a broad, shallow, short sinus occupied by about two or three 
short plicatiouH ; anterior lateral margins on each side of the sinus, with 
from two to four simple plications ; beak moderately prominent, and 
more or less arched, rather pointed ; foramen small. 

Length of a medinm sized specimen, 0.40 inch; breadth, 0,45 inch ; 
convexity, 0.32 inch. 

Like most other species of- the genus, this varies considerably in 
form ; some individuals being proportionally wider and more gibbous 
than others. It also varies in the number of its plieations, from six or 
seven to about twelve, or rarely thirteen or fourteen to each valve. In 
a majority of instances there are only two plications in the mesial sinus 
and three on the fold. Some specimens have more, though I have not 
seen any I could confidently refer to this species, with as many as six 
plications in the sinus, as stated by Professor Swallow to bo sometimes 
the ease. 

As remarked by Professor Swallow, some individuals of this species 
resemble Camdrophoria Schlotheimi, or at least certain forms of that 
species, quite closely. Professor Geinitz has even referred itto Caanaro- 
phoria globulina, Phillips, a sbell by some believed to be only a variety 
of 0. ^hhtheimi ; but as I have ekewhere stated, it is certainly dis- 
tinct from those forms, because it 'is not a CamaropJwria at all, but tme 
BhyncJwnella. This I ijave ascertained both by internal casts and by 
sections made across the beak of the ventral valve, of specimens from 
various localities; 

As we obtaiuedno good specimens from division 0, at Nebraska Oity, 
I have copied on. PI. VIII the figure given by Protfessor Geinitz. Fig. 
'2 a,b, PI. VI, represents another specimen from division B of the same 
section, two and a half miles west of Nebraska City ; while Fig. 9^ «j b, 
PI. I, represent an internal cast from Itock Bluf^ on the Missouri, at a 
lower horizon In the Coal-Measures. From these figures, particularly 
Fig. 9 6, ifc may be at once seeu that this shell is a true KhynchoncOa, and 
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nob a Camaroplwria, as it sliows no traces whatever of the rostral 
chamber characteristic of that genus. I have been unable to find a 
figure of Camarophoria globulina, showing the interior, but have copied 
for comparison iiom Professor King's work on the Permian Fossils of 
England, a figure of an internal ca-st of the closely-allied form 0. Sohhth- 
etmi (Pig. 15, PI. I), from which students will at once see by compari- 
son witli Fig. 9 6, of the same Plate, the generic differences between 
these shells ; (a) of Fig. 15, being the cast of the rostra! chamber, which 
is separated by a wall from the other part of the interior ; while in Fig. 
9 6, the cast of the rostral cavity is a mere protuberance, without any 
traces of the deep slits left by the walls of a chamber. 

Locality and- posiUon. — This species occurs in divisions and B, at 
Nebraska City. It ranges through a great thickness of our Coal- 
Measures, and is found at numerous localities in Iowa, Missouri, 3'e- 
braska, Kansas, &c. I have also seen specimens of it from the Upper, 
Middle, and Lower Coal-Measiires of Illinois ; and it is probably the same 
shell that was figured by Mr. Salter in 1861, among Professor Forbes's 
collections from the Andes, South America. 

Genus ATHYEIS, McCoy. 

Athyeis stjbtilita, Hall, sp. 

PI. I, Fig. 12; PI. T, Fig. 8, and PL VUI, Fig. 4. 

t TurebrattiU argentea, Shepard, 1838, Am. .Tow. Sei., SXXIV, p. 159. 

ISph^a- Jtoiaawi (TerfbratKla Peruviana, oa plate), d'Oi'bigny, 1847, PalieoDt. dePAuier, 

Merid., p. 4i>, PL III, Fig. 17-19. 
Ssrefc-atoto euMlita, Hall, ISS, StanabniT's Grt. Salt Lake Eeport, p, 409, PI. IV (by 
■ ■ t n), Fig. 1 a, 6, and 2 a, 6; Swallow, 1855, MiasouH Geol. Keport, 



Sjdi'igera auWiKto, Meek and HaydcD, , , ^ 

Alhyris aubtiMta, Howberry, 1861, Ives's Colorado Eeport, p. 196 ; Davidson, 1 

sils of S. India, PI. IX, Fig. 7. 
smUita, Salter, ISBl, Qnart. Jout. Geol. Sooi., Lond., XVn, PL IV, Fig. 4 a, 6. 

Shell ovoid, being usually widest a little in advance of the middle, and 
nCEtrly always somewhat longer than widCj moderately convex, becoming 
rather gibbous with age. Ventral valve, usually a little more convex than 
the other, its greatest convexity being generally behind the middle ; 
beak prominent, rounded and distinctly incurved upon that of the other 
valve; foramen round, of moderate size, and truncating the immediate 
apex of the beak ; mesial sinus, absent or very shallow, in young or 
compressed individuals, but well defined, and round, flattened, or angu- 
lar in adnlt gibbous specimens, in which it rapidly increases in size, from 
near the middle to the front, where it produces a more or less promi- 
nent marginal projection, fitting into a corresponding sinuosity in the 
mai'gin of thft opposite valve. Dorsal valve moderately convex, the 
greatest convexity in small or compressed specimens often near the mid- 
dle or between it and the umbo, hut in large, gibbons individuals, with 
a well defined, prominent mesial fold, sometimes near the front; beak 
rather distinctly incurved under that of the opposite valve. Surface of 
both valves nearly smooth, or with mere lines of growth, in young 
shells, but in large or mature specimens with well defined, imbricating 
marks of growth on the anterior half; exfoliated surfiiees also show, 
under a magnifier, traces of obscure radiating stri». 

Length of a well-developed, medium-sized specimen, 0.95 inchj breadth, 
0.81 inch ; convexity, 0.56 inch. Very large specimens sometimes meas- 



>y Google 



HBBRA.8KA AND PORTIONS OF ADJACENT TEEEIT0EIB8. 181 

lire as mueh as 1.54 inches in length. At some localities, however, the 
average length of evidently adult examples is only about 0.60 inch. 

As may be seen by the above measurements, this shell varies consid- 
erably ill form, as well as in size. Young individuals, or those that 
have had their growth arrested by unfavorable circumstances, are al- 
ways more compressed and proportionally rounderin ontliue, while they 
show no traces of a mesial fold or sinus, and have less distinct macks 
of growth, notwithstanding these differences of form, proportions, &c, 
there is something ia the general physiognomy of this shell that enables 
one, once familiar with its appearance, to recognize it mthout difficulty. 

It is quite probable that we may have to adopt the name Athyris or 
Spirigera* argentea, for this species, since Shepard, in 183S, figured 
under the name Terebratula argentea^ a shell from the Upper Ooal-Meas- 
urea of La Salle, Illinois, agreeing more nearly with this than with any 
other known in these rooks, while this species isvery common there, it 
his type can be found, and should provd to be another form, then it will 
become a question whether we will not have to call it Athyiis or Spirigera 
Permnwrui, because d'Orbigny figured a South American shell in 1847, 
iinder the name Terebratula Peruviana, almost exactly like this, and be- 
lieved by Mr. Salter and others to be the same. 

Locality and position. — We did not find this, species in division C of 
the liebraska City section, and have therefore copied Professor Geiuitz's 
figure of a specimen from that horizon. We found it, however, at ap- 
parently a higher position, one aud three-fourths and two and three- 
fourths miles west of there, and at the horizon of B at Bennett's Mill, 
Wyoming, &c It is also common at lower positions at Cedar and Eock 
Bluffs, Plattsmouth, Bellevue, aud Omaha; and it occurs at almost aU 
horizons in the Ooal-Measures, of Illinois, Missoari, Iowa, West Virginia, 
aud Ohio ; also, at Pecos Villages, New Mexico ; and lees abundantly in 
the Ooal-Measures and up through the Permo-Carbouiferous beds into 
the Permian, in Kansas. In England and India it has been identified 
in Lower Oarboniterous rocks; but in this country, unless A. subquadrata 
of Hall, is only a variety of this species, it has not been found below the 
Coal-Mcasures. 

Geuus KETZIA, King. 

Eetzia puNCTULrpBKA, Shumard, 

PI. I, Pig. 13; and PI. V, Pig. 7. 

Eairiopunotoliftw, Slminftrd, 1858, Trans. St. Lonia, Acad. Sci., VoL I, p. 220. 

TerebraMa Moi-nionii, Marcon, 1853, Gteol. North Am., p. 51, PL VI, Fig, 11. 

Hels^ afonniwii,MeetaiidHaydeii, 1859, Proceed. Aoad, Nat. Sci. Philad., p. 27; Gteiiiitz, 

1866, Caili. nnd Dyaa in Neb., p. 39, Tab. m, Fig. G. 
Hehsia gaiglobosa, McCheeney, 18G0, Desci'ip. New Pal. Fossils, p. 45 ; and PI. I, Fig. 1, 

iUuBteatiooa of eame, 1865. 

Shell small, ovate; in mature specimens, gibbons; binge line short, 
or scarcely extended enough to show distinctly the little ears at the 
extremities. Ventral valve more convex than the other, the greatest 
convexity being between the middle and the umbo, which is prominent, 
rounded, more or less strongly arched, and provided with a moderately 
large circular foramen ; area well defined, triangulai', and arching with 
the beak. Dorsal valve most convex, near the middle ; beak extending 

~ It IB au unsettled qaestioa, wliethec the name Splngera or A !.'.jri» shonW be retsined 
forthis genus. Athyris basprioi-ityof date,butis veryobjeoUonable, because it implies 
a plain ooutradiction of iact, tlio sbuU beiug pcovidud witli a distinct f'l 
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a little beyond the hinge margin, and distinctly incurved. Surface of 
each valve ornamented by foarteen or fifteen (very rarely sixteen to 
seventeen) simple, rather prominent, radiating costce, one or two of 
whicli are sometiaies slightly more depressed than the others, near the 
front of the veutral valve, so as to cause some appearance of an obscure 
mesial sinus, but without producing any corresponding mesial elevation 
on the other valve, or visibly interrupting the general straiglitness of 
the uniting margins of the two valvea; lines of growtli obscure ; punc- 
tures visible under a good pocket lens, and very regularly disposed. 

Length of a well-developed, rather gibbous specimen, 0.35 inch; 
breadth, 0.30 inch ; convexity, 0.26 inch. 

If the shells generally included in the genus Eefs!ia,hiit differing from 
Professor King's type of that genus {E. Adrieni) in the possession of a 
small cardinal area, are, as has been proposed,* to be considered generi- 
cally distinct, the name of this species would become EumetHa puncint- 
l^era, as it has the small cardinal area characteriaing that group. 

Specifically, this fonn ia related to BeiMa radialis, Phillips, sp., and 
an occasional spedmen may be picked ont very closely resembling cer- 
tain varieties of that species. It diflers, however, in having the umbo 
of it* ventral valve more prominent, thus giving a more ovate form to 
the entire outline than we see in R. radialis. Our shell is also much 
less variable in the number of its costse, of wjiich there are nearly 
always fourteen to each valve. I have never seen a specimen with more 
than sixteen or seventeen, while B. radialis, although sometimes not 
having more than fourteen or fifteen, generally has about twenty. A 
more important difference, however, is to be observed in the nature of 
the obscure mesial sinus sometimes observed in the ventral valve of our 
sliell, which is not produced by a wider and deeper sulcus between two 
of the costse, but by the depression of one or two of the cost-te them- 
selves; nor does this faint sinus produce any ti'aces of a corresponding 
ridge in the other valve, as in B. radialis. 

Professor Geinit-z cites my B. eompresaa, from the Carboniferous roclcs 
of Oalifornia, as a synonym of the form under consideration. In this, 
however, he is certainly in error, that species being a much more com- 
pre^ed shell, -^i&i. only about half the number of eostse, which are also 
proportionately more prominent. To me, the B. pvnetulifera seems more 
"nearly allied to B. radialis, Phillips, than B. compressa is to B. punetu- 

fira; 80 that if we ■were to include the California shell as a variety of 
punetulifera, both of the latter might, with at least as much propriety, 
be arranged as synonyms of Phillips's species. 

1 am in doubt whether Dr. Shumard's name, B. purwtuUfera, or Pro- 
fessor Marcon's name, Terebratula Mormonii, tor this shell, has priority, 
both having been published in 1858. If Professor Marcou's name was 
published earlier in the year than Dr. Shumard's, it would of course 
have to be retained. If the two names, however, were published at 
exactly the same date, or so near it as to leave the question of priority 
in doubt, the name mnctulifera should be retained, as it was proposed 
along with a much better description, and with a correct knowledge of 
the affinities of the shell. 

Locality and position The specimen figured on PL I was, with many 

others, found at Eoek Blnff, on the Missouri, referred by Professor Mar- 
cou to the Ijower Dyas, and by Protessor Geinitz to the Coal-Measures, 
to which latter horizon this outcrop certainly belongs. "We also find it 
at Plattsmonth; in the division B, at Nebraska City ; at the same horizon 
at numerous Other locaUties, as well as at various positions In the Coal- 
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Measures of Nebraska, Kansas, Illinois, and the adjoining Stiites ; in 
sliort, it is a widely-distribnteii Coal-Measure species. 

Genus SPIETPEE, Sowerby. 

Spirifbr caheratus, Morton. 

PL VI, Fig. 12 ; and Pi. VIII, Fig. 15. 

Spiiifa- eameratug, Morton, 1836, Am. Jonr. Soi., VoL XKIX, p. 150, P]. U, Fig. 3 ; Hall 
■ 1856, Paoiio Railroad Report, Vol. in, p. 102, PL II, Figs. 9, 12, and 13 ; and 1858, 

Iowa Geol. Report, 1, Part II, p. 709, PI. XXvII, Pig. 3 a, 8. 

memebaehajtus, Eoemer, 1852, Kreid. Vou Texas, p. 88, PI. XI, Pig. 7, 

iripUeafua, Hall, 1852, Stacsbuiys Beport Salt Lake Esp., p. 410, PI. U, Fig. 5, 

(by error PI. 4.) 
faaeigerf (v. Keyserliiig), Owen, 1852, Eeport 'WiBCOiieiii, Iowa, and Minn., PI. 5, 

Hg. 4. 

Spirifer H. D. KoceiB, 18S8, Geological Report PennHvIvania, Vol. II, p. 833, 

. Fig. 634. 
Compare S. /asdgei; v. Keyserling, 1847, Petschora-land, p. 231, PI. 3, Fig. 3. 

Shell attaining a medium size, transversely semicircular or subtrigonal, 
more or less gibbous; cardinal margin nearly always equaling tlie great- 
est breadth of the shell, sometimes extended into pointed eais. Dor- 
sal valve rather less convex than the other ; beak but little prominent, 
and scarcely extending beyond the hinge^together with the narrow 
area, rather distinctly incurved ; mesial fold prominent, subangular or 
narrowly rounded, commencing narrow at the beak and widening and 
deepening rapidly to the front. Ventral valve with beak rather promi- 
nent and incurved; area distinctly defined, of moderate height, with 
subparallel margins, and extending nearly or quite to the lateral ex- 
tremities of the hinge, more or less stTaightened and arched ; foramen 
forming a nearly equilateral triangle; mesial sinos corresponding to the 
fold of the other valve, extending to the beak. Surface ornamented 
•vith distinct, irregular, or unequal, more or less bifurcating, radiating 
costBB, both on the mesial fold and within the sinus, as well as on each 
side of the same, those on the sides showing a more or less marked 
tendency to group themselves into fasciculi, which are each composedj at 
the front, of from three to seven or eightribs, only the middle one of which 
usually extends quite to the beaks ; marks of growth moderately dis- 
tinct near the free margins, but never forming raised lamellte. 

Length of a well-developed adult specimen, 1.35 inches; breadth, 2 
inches ; convexity, 1 inch. 

Ttis is one of our most common and widely distribnted Coal-Meas- 
ure itossils, and, like other species of the genus, it varies considerably 
both in form and some of its other characters. Some individuals are 
quite gibbous with a comparatively short hinge, and rather obtuse lateral 
extremities ; while others are less convex, have the hinge line consider- 
ably extended, and the lateral extremities acutely angular. The fasci- 
culated character of the cost^e Is also, to some extent, a variable char- 
acter, thongh it is generally more or less marked, and often very strongly 
(leflned. Some of the extreme varieties look quite distinct enough to 
be considered different species, if it were not for the numerous inter- 
mediate gradations. One of these extremes, with an extended hinge 
line termiDating in pointed extremities, and provided with rather fine, 
imperfectly fasciculated costse, Professor Swallow has proposed to call 
;S. cameratus, var. Kansasertsis. 

It is a remarkable fact, that this latter variety is almost exactly like 
certain varieties of the well-known 8. striatus. Indeed, some of the 
best authorities of Europe have regarded even the typical S. eameratue as 
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merely a variety of 8. striatus. Yet in this country, altliongli we have 
n form {S. Logani, Hall) agr'?P-ing well with the large typical 8. striatus, 
the S. cameratm is in all its varieties strictly a Ooal-Measore shell, and 
can be (iistinguished at a glance from all of oor Lower Oarboniferous 
species. 

Professor Geiuitz cites Mr. Davidson's 8. Moosdkhailensis, &om Pan- 
janb, India, as a synonym of 8. oanieratits, bat in this he is certainly in 
error, as that species is characterized by distinct, regulai'ly disposed, 
raised lamellae of growth, over the entire surface ; a character never 
seen oil the American shell. It is far more x'robable, however, as sup- 
poaed by Dr. Owen, that 8.fasciger of Keyserliiig is a synonym of this 
shell. 

Locality and positioit. — ^This species ranges through the whole Coal- 
Measures of this country, and up into the series called Penno-carbo- 
niferous by Dr. Hayden and myself in Kansas. It is more abundant, 
however, in the Upper than the Lower Ooal-Measures. It occurs in 
division C of the Nebraska Oity section, and has been found by Dr. 
White in Iowa, and by Dr. Hayden and myself in Kansas, in beds be- 
lieved to hold IJie same position. It is common in division B at Ne- 
braska City and vicinity, and at various lower positions in the Coal- 
Measures of that and the adjoining States. It also occurs in the Ooal- 
Measores of Eastern Ohio, West Virginia, and Pennsylvania, and ranges 
south into Texas and New Mexico. 

Spirepee [Maetikia] planocosvexus, Shuraard. 

PI. IV, Fig. 4, a,'h; PL VIII, Eig. 2, a, J>. 

^^fer planoeonv&caa, Shumard, 1865, Eeport Missoiiri Geological Survey, p, 203 ; Meek 

and Havdeo, 1864, Palseont. Upp. Missouri, Part 1, pp. SO aud 21, Mgs. a, b, c, d, e; 

Geinita, 1866, Carb. und Dyas in Neb., p. 48, Tab. Jll, Figs. 10, 11, 13, 13, 14, Vi, 

16, 17, 18. 
Aialomlia gemmufa, McChesney, 1860, DeBci-. PaL.Foss., p. 41 ; also 1865, Fig. 3, a, h, c, 

PI. I, Ulusteations of same. 
Jfartiwo pUtwaoiweca, MoCbesney, 1869, Trans. "CMoi^ Acad. Sci., Vol. I, p. 34, PI. I, 

Fig. 3. 
Compare Spirif^ JJrii, Fleming, 1^8, Britisb Auimals, p. 376. 

Shell very small, plano-convex, or very rarely even a little concavo- 
convex, sometimes wider than long, in other examples slightly longer 
than wide ; hinge mEUgin always shorter than the greatest transverse 
diameter of the valves, and rounded at the extremities ; lateral margins 
and front regularly rounded; surface apparently smooth, excepting a 
few very obscure concentric marks of growth, but when examined by 
the aid of a magnifier, showing remains of the bases of minute. hair- 
like spinos. Dorsal or smaller valve truncato-suborbiCular in outline, 
generally nearly flat, with a faint longitudinal depression in front, some- 
times slightly convex near the beak, and concave around the anterior 
and lateral margins; beak scarcely distinct from the cardinal mar- 
gin ; area narrow, but well developed, or abont half as large as in the 
other valve; socket plates a little projecting, like diverging teeth on each 
side of the small fissure. Venti-al valve very gibbous, particnlarly in the 
nmbonal region, sometimes with obscure traces of a narrow longitudinal 
depression along the middle, hut without a propei' mesial sinus j beak 
very prominent, and strongly arched back over the hinge ; area subtri- 
angnlar, being moderately high under the beak, but narrowing rapidly, 
with moderately defined concave margins, to the extremities of the 
hinge, and arching with the beak ; fissnre rather narrow, or higher than 
wide, apparently rounded above under the beak, and spreading at the 
hins:e. 
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Leiigth of a roedinm-sized specimen, 0.30 inch; breadth, 0.31 incli; 
convexity, 0.17 inch. 

TEiia abuodaut little shell agrees so closely with Spirtfer TJrii of Flem- 
ing, that I have been somewhat inclined, as elsewhere stated, to think it 
may really be a variety of that species. The only differences I have 
been able to see, consist in its more flattened, or, in some instances, 
partly concave dorsal valve, and the general (though not constant} ab- 
sence of any traces of a mesial sinus in its ventral valve. The fissure 
of its ventral valve seems also to be narrower, and, so far as knoTcn, not 
partly closed by a false deltidium. 

Localitp and position. — ^Very abundant in division of the N'ebraaka 
City section; also common in division E at that place; at Bennett's Mill, 
Wyoming, and at apparently a higher horizon at Morton's and Werth's 
places, one and three-fourths to two and three-fourths miles west of Ne- 
braska <jity. It is likewise common in still lower positions at Cedar 
Bluflf, on Weeping Water; Eock Bluff, Plattsmouth, &c., on the Missouri; 
and less abundantly at Eellevue and Omaha. We also found it at Brown- 
ville, Otoe Oity, Eulo, &c. ; indeed, it is one of the most common fossils 
of our western Coal-Measures in Iowa, Missouri, Nebraska, Kansas, &c. ; 
and I have seen it among some collections sent by Dr. Stevens from the 
Coal-Measores near Pittsburg, Penoaylvania. I have likewise identi- 
fied it among specimens sent by Professor J. J. Stevenson from the 
Lower Coal-Measures of West Virginia. 

Genus SPIBIFBEINA, d' Orbigny. 

SpiEiPEKmA Kehtuokensis, Shumard. 

PI. VX, Fig. 3 a, h, c, d; and PI. VIII, Fig. 11 a, h. 

S])irifer oetopUoataa, Hall, 1852, Stansl^arys Salt Lake Bepoirt, p. 409, PL XI, Fig. 4, o, & ; 
(notSowerby?, 1827). 

fieniweSeneis, Sbumanl, 1855, Miasouri Geological Eeport, p. 203 ; Hall, 1856, 

Piuiific Eailrotwl Eeport, Vol. Ill, p. 103, PI. II, Fig 10-11. 

lamimmis, Geinitz, 1866, Carb. und Djas in Neb., p. 45, Tat]. Ill, Fig. 19 a, 6, o, 

d; (not S. iomiw 03113, McCoy). 
Shell rather small, varying from subglobose, to semicircular, or even 
subfusiform, always wider than long ; breadth sometimes twice or even 
three times the length ; hinge hue always equaling the greatest breadth 
of the valves, occasionally greatly extended, and terminating in slender 
mucronate ears ; anterior and lateral margins generally forming a nearly 
semi-circular curve. 

Ventral valve somewhat more convex than the other, the greatest 
convexity being between the beak and the middle; beak moderately 
prominent, and rather distinctly arched or incurved ; area arched, usually 
of moderate height, well defined, and extending nearly or quite to the 
lateral extremities, highest in gibbous specimens, in which it is narrow 
near the extremities, while it increases rapidly in height, with con- 
cave lateral margins, toward the beak; foramen, generally higher than 
wide, with a marginal furrow on each aide, and, so far as known, not 
closed by a deltidium ; mesial sinus narrow, rather deep, sometimes with 
a small obscure rib along its middle, but more frequently without it ; 
plications on each side of the sinus from about five to eight or nine, 
rather narrow, simple, prominent, and a little rounded ; mesial septum 
of interior moderately prominent. 
Dorsal valve with greatest convexity near the middle; beak scarcely 
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■projecting Ijeyond the hinge margin, more or less incurveil ; ai'ea very 
narrow, and incurved witli the lieak ; mesial fold narrow, not very prom- 
inent, nor greatly larger than the first plication on each side, most gen- 
erally rounded, but not infrequently with au obscure salens along the 
middle, near the front; lateral plications as iu the other valve. 

Entire surface of both valves ornamented with nnmerona closely 
crowded, very regularly arranged, sntumbricating lamellie of growth, 
strongly arched in passing over the costae ; over the whole may also be 
seen, by the aid of a magnifier, numerous granules, apparently connected ■ 
with the punctures passing through the shelly which are comparatively 
large and distaat, though regularly arranged. 

Breadth of a well developed, rather gibbons specimen, with the hinge 
line not greatly extended, 0.55 inch; length, 0.38 iuchf convexity, 0.33 
inch. 

This species varies extremely in form, some specimens being almost 
subglobose, with the hinge line not extended beyond the general breadth 
of the valves near the middle; while other individuals liave the lateral 
extremities greatly extended and pointed, even in some cases more so 
than in the specimen represented by our figure. For these most extended 
forms. Professor Swallow has proposed in the St. Louis Academy's Trans- 
actions the name ^infer pr<^atulus, as a variety of the 8. Kmtuclcensis. 
After a careful comparison and study of an extensive series of specimens, 
it seems to me that there are all degrees of intermediate gradations 
between these extremes of form. 

Some of the less drawn out, or more nearly globose vaiieties, appear 
to me to be so nearly like Spiriferiiia octoplimta, Sowerby, that it would 
certainly be veiy dificiilt to point out any reliable characters {yet known) 
by which they can be separated.' The fact, however, that these are so 
inseparably conuected with the others, greatly extended traiusversely, 
and in this respect so very different fi'om jS. ootopUcata, as figured and 
described in Enropean works, is at least a sufficient reason for doubting 
the specific identity of the American an,d European forms. 

Mr. Davidson, however, wrote to me that gibbons speeimeus sent to 
him from Nebraska, would scarcely be thought distinct from lS.octopUcata 
if found in British Carboniferous ro<ikB. 

The only specimens I have seen from division C of the Nebraska City 
section being too imperfect to figure, 1 have reproduced Professor 
Geinitz's figures of specimens from that division. We found nearly all 
the varieties of this shell, however, at that locality in the next division 
below, and the figures 3 a and 3 d, PI. VI, are given to illustrate the 
extremes of form. Fig. 3 e, same plat-e, shows the interior of a ventral 
valve from the latter locality and position with its mesial septum. 

.Prof. Geinitz was certainly in error in referring this shell to S. lami- 
nosm, McOoy, which is a much larger species, with so high an area that 
Professor McCoy even thought it a drrtia. 

Locality and. position. — This species is found in divisions and B, at 
ITebraska City; and at nnmerous localities and various position iu the 
upper Ooal-Measures of Kentucky, Illinois, Missouri, Iowa, Nebraska, 
Kansas, &c., soatli to Texas and Hew Mexico; also in the Lower Coal- 
Measnres of Illinois and Iowa. 
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Gfciius TEEEBEATULA, Llliwjd. 
TBRBBJiAXULA BOVIDEKS, MortOD. 
PI. I, Fig. 7 fl, b, e, d, and Pi' II, Pig. 4. 
Terebraiiila iov^ens, Morton, 1830, Am. .Tour. Sci., Vol. XXIX, p. 150, 

6oyWeJ;sf, Hall, 1^4, loiva Geo!, E^ort, Vol. 1, Pai-t II, p. 711; McCIiesnev, 

1869, Trans. ChiGajro Acad. Sci., Vol. I, p. S7, PI. I, Fig. 3. 

mlllcpmctata. Hall, 1856, Paciflo Eailvoad Report, Vol. Ill, p. 101, PI, II, Fig' 

lands. 

genieuloaa, McCheaney, 1861, Descriptions Now, Paleozoic Fosa., -p. 82 ; also ISCS, 

iiluslratioiis same, Fl. I, Fig. 2 (*, 6, o. 
Compare Tm-^aiula arcuaia, Swallow, 1862, Trans. St. Louia Acad. Sci., II, p. 83. 

Sh«l! ovate, rounded and rather compressed at the anterior and ante- 
rior lateral margiits, and most convex a little behind the middle; valves 
nearly equally convex ; ventral valve strongly Mcuate longitudinally, 
and presenting a regularly inereaaiiig curve, from the front to the beak, 
whichis moderately prominent, and verystrougly ^nd closelycurved over 
and upon that of the other valve ; foramen a little oval, and not trun- 
cating the immediate apex of the beak, but situated dii'ectly outside of 
it ; mesial sinus rather wide, and rounded at the front, l)ut narrowing 
and becoming less deep further back, until it dies out near the curve of 
the umbo, which is sometimes slightly flattened- Dorsal valve often 
nearly straight, or bnt slightly convex, along the middle, from the beak 
to the front, where its margin is usually somewhat raised for the recep- 
tion of the sbghtly produced margin of the other valve at the termina- 
tion of the sinus ; sides sloping from the middle to the lateral margins 
along nearly the entire length of the valve ; beak terminating directly 
under that of the otber valve, withont any distinct curvature. Surface 
nearly smooth, or only showing moderately distinct marks of growth ; 
and, by the aid of a magnifier, exhibiting very distinctly the moderately 
large regularly arranged punctures. 

Length of a medium-sized individual, 0.64 inch j breadth of ditto, 0.50 
inch ; convexity, about 0,38 inch. 

This shell often exhibits almost exactly the external form and appear- 
ance of T. elongaia, Schlot., as figured by Professor Geinitz, in his work 
on the German Permian lossils (Dyas), PI. XY, particularly the foim 
represented by his figures 14 and 15, This resemblance is so striking 
that there can be no doubt whatever that he would have unhesitatingly 
referred the lilebraska shell to that species. Lad Professor Mareou 
found it. 

Mr. Davidson and several other good authorities on the BracJiiopoda 
regard the Permian T, eUmgata and T. suffiata as only varieties, or 
recurrent forms of the Carboniferous 21 hastata. However this 
may be, I can only say that our shell is very constant in its characters, 
never presenting bnt sUght variations from the tbrms figured on PI. I, 
which will be seen to resemble most nearly the T. elongata of the Euro- 
pean Permian rocks, as flgnred by Professors King and Geinitz. Were 
it not for the fact that the foramen of that shell truncates (according to 
Professor Eing) the immediate extremity of the beak, instead of per- 
forating it a little outside of its apex, I confess it would be extremely 
difficult, if not impossible, to separate our shell, upon any known external 
characters from certain forms of T. elongata. Yet I am assured by Dr. 
White that he has ground off Iowa specimens, in no way distingnish- 
able from T. bovidms, so as to show the loop through the translucent cal- 
careous matter filling the interior, and that it is elongated as in Wald- 
li&imia, and not short as in true Terebrattila. If the appearance of a 
long loop, seen by Dr. White, is not due to some other cause, of course 
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oar sTiell cannot be properly referred to any variety of T. elongata, or 
otlier allied European form of true Terebratula. 

Professor Swallow has describeti, under the name T. arcuata, from tlie 
Lower Carboniferous rocks at Chester, lUinpis, a shell agreeing appa- 
rently exactly, in all external characters, with this, but it is desirable 
that their internal characters should be compared before arriving at 
any positive conclusions respecting th^ir identity. 

Locality and position. — The specimen represented on PL II, Fig. 4, was 
found at Plattsmouth, and figures 1 o, 6, c, on Plate I, are from a speci- 
men found three miles up Platte Eiver, on the north side, in a bed hold- 
ing a position a little lower than those at Plattsmouth. Eig. 7 d, rep- 
resents a larger specimen from the Coal-Measures of Indian Creek, 
Kansas. Professor McChesney figured it from the Upper Ooal-Measures 
of La Salle, Illinois ; and Professor Hall from the same horizon in New 
Mexico. Dr. Morton first figured and described it from the Coal-Meas- 
ures of Ohio. It also occurs at various localities in the Upper Coal- 
Measures of Iowa, Missouri, and Kansas, as well as in the Lower Coal- 
Measures of IllinoiSj though it is not usually abundant at any one 
locality. 

LAMELLIBEAIirCHIATA. 
Genus LIMA, Eruguiere. 
Lima bbtifeea, Shuraard. 
PI. IS, Fig. 5. 

Zima ret^fera, Shttraard, 1858, Trans. St. Lonis Acad. Sci., 1, p. 214 ; Gcinitz ? , 1866, 
C^lj. xind Dyas in Neb., p. 36, Tab. II, Figs. SO and 31. 

Shell obliquely subovate, moderately convex, apparently not gaping 
in front; hinge line short, or between one-half and one-third the antero- 
posterior diameter of the valves ; base forming a nearly regular semicir- 
cular curve ; anterior side extended obliquely forward, rather narrowly 
rounded below, and straight or slightly concave in outline, with a rather . 
long oblique slope to the hinge above ; posterior side distinctly shorter 
than the other, and rounding from near the ear into the base; ears sob- 
equal, the front margin of the anterior one forming an obtuse angle 
with the hinge line, rather distinctly flattened from the swell of the 
umbo, and somewhat extended along the anterior margin below ; poste- 
rior ear a little more convex than the other, with its upper margin in- 
curved, and its lower margin separated from the umbo by a faint oblique 
furrow, sometimes faiijtly sinuous behind, and nearly rectangular at its 
extremity ; umbones rather convex or moderately compressed, extend- 
ing very little above the cardinal margin, and placed near the middle 
of the same ; surface ornamented by about twenty-five slightly irregu- 
lar, angular, radiating costs, about equaling the spaces between, and 
occasionally bifurcating on the nmboues and lateral margins of the body 
part of the valves, where they become obsolete; crossing all of these, as 
well as on the ears and lateral margins, are numerous flue concentric 
strife. 

Height of a well-developed specimen, 0.50 inch ; antei'o-posterior di- 
ameter of same, 0.G2 inch ; convexity, about O.iO inch; length of hinge, 
0.27 inch. 

A fine series of specimens of this shell now before me shows it to agree 
well with Br. Shumard's description, and 1 have no doubt in regard to 
its identity with hia species. It ^ould be borne in mind, however, in 
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makiug comparisons with his flescription, that he has inadvertently de- 
scribed the longer or anterior side as the aual side, and the posterior as 
tliG buccal side. I fully agree with Dr. Shuinard in regarding it as hav- 
iag, at least, all the external charactei's of a true Lima. I am aware this 
fact may be appealed to as an evidence that these beds should be in- 
cluded in the Permian ; but it should not be forgotten in this connection 
that the species was originally described by Dr. Shumard from ac- 
knowledged Ooal-Measure beds in the valley of Verdigris Eiver, Kansas, 
where it waa found directly associated witii the well-known Carbonifer- 
ous types Fnsulbna cylinSHca and Frodnottts Nebrascensis, The only re- 
maining portion of the shell of this species, in alt the specimens I have 
seen, is a thin layer preserving the surface markings so distinctly as to 
leave the impression that it is the outer layer ; yet, in examining it by 
the aid of a high magnifier and a strong transmitted light, it seems to 
present a prismatic stmcture. 

Loeality am4 position. — ^Division C of the Nebraska City section, and in 
the Coal- Measures on Verdigris Kiver, Ejinsas. It also ranges through 
the whole of the Coal-Measures of Illinois. 

Genus ENTOLIUM, Meek. 

Entolitjm aviculatum, Swallow, sp- 

Pl. IX, Fig. 11 a, b, o, d, e,f. 

Fcdai aviciilattis, Swallow, 18S8, Trana. St. Louis Aoad. Soi., Vol. I, p. 2X5. 

Shell compressed lenticular, very thin, nearly or quite eqnivalve, eui)- 
orbieular, or broad subovate in outline exclusive of the ears, the antero- 
liosterior diameter being often a little less than that at right angles to 
the same; sides and base more or less regularly rounded; lateral mar- 
gins above the middle apparently a little gaping, stralghtj and converging 
to the beaks at an angle of 115° to 12o°j' cardinal margin very short, or 
less than one-third the transverse diameter of the valves, and in the left 
valve generally concave, or more or less sloping in outline, from the 
extremities of the ears to the beaks; straight or nearly so in the right 
valve; ears small, flat, very nearly equal, obtusely angular at the ex- 
tremities, and separated from the body of the valves by an impressed 
line, not defined by any proper sinus in either valve, though the broad 
obtuse notch separating the anterior one from the straight, sloping ad- 
jacent margin is slightly moro defined than the other; beaks small, 
rather compressed, equal, and not projecting beyond the cardinal margin. 
Each valve with two shallow undefined impressions diverging from the 
beak nearly to the anterior and posterior margins; that on the posterior 
side being longer than the other.* Surface with very fine close concen- 
tric strise scarcely-visible without the aid of a magnifier ; crossing these 
are also sometimes seen traces of extremely minute radiating stiiEe, curv- 
ing gracefully outward toward the lateral margins.t 

Antero- posterior diameter of a specimen a little under medium size, 
0.85 inch ; height, 0.S9 inch ; length of hinge line, 0,27 inch. Specimens 
are sometimes found of nearly double these dimensions. 

"Owing to ttie tliinness of the sLell these iiDpressionB appeal aa ridges on the insideof 
tlie Talves. 

t Id moat of the speoimenB ttiese radiating strim are entirely obsolete, even as seen 
under a, magnifier; audit isgeoerally only on Bpeclmsns that liave been slightly weatL- 
ercd that they are most distinctly aeon, while even on those they seem to do more due 
} pecidiarity of the shell stnuitare, than proper emfaee sculpturing, the shell 
.. _ .,■ ■!.;._ 1, 1. .1 — J.1 n-\! — Both these and theoonoentrio 
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This shell evidently belouga to a group for which I propoeefl, in the 
Cahfornia Ileport, the name Mntolium,' mth Pecten deniissm, Phillips 
(not Fleming), as illnstrated in Qnenatedt's Der Jnra, PI. 48, Eig. 6, aa 
the type. At the time of proposing this name I was under the im- 
pression that the valves of these shells were closed on each side, but the 
species here under consideration seems to have been gBpiug on tlie sides 
aljove the middle. This being the case, I am not snre the group is more 
tlian sabgenerlcally distinct from Pseud-am'ussi'um,Bnig.,l'i60.* It differs 
li'om Atnussium mainly in having no internal cosfee, and in having the 
valves more nearly equal, with, sometimes, minute itidiating ebriie, and 
no traces of a sinus nnder the anterior ear in either valve. Tlie species 
known to me have the cardinal margin of the lett valve angulated iii 
outline by the elevation of the extremity of the ears ; while that of the 
right valve seems to be straight, and articulatd in a little transverse 
groove of the other valve, not always defined, however (see Fig. 14 g, g, 
PI. IX, copied from Quenstedfs figure of Pe'oten demissm, taken from 
an impression of the hinge left in the matrix). The cartilage pit is as 
in other allied types of the Peetinidw, while diverging from it are two 
elongated tooth-like ridges (*, t of Quenstedf s figure). These, however, 
do not seem to have been properly teeth, fitting into sockets, but appear 
to have been a little raised in both valves, and occupy a position be- 
tween theears and the broad diverging impre^ions, descending obliquely 
from the beaks. 

On sotue of the internal casia of this shell I have noticed some very 
singular flue sculpturing, rather difficult to account for. It closely re- 
sembles the zigzag markings seen on the surface of the group of Suoula 
for which H. and A. Adams proposed the name Adla; butis exceedingly 
fine and obscure, being formed by numerous very regulai-ly and closely 
arranged, distinctly zigzag lines, traversing the valves with a general' 
direction parallel to the curve of the marks of growth. Fig. 11 5, of 
Plate IX, shows these markings as seen by the aid of a magnifier. The 
most singular fa-ct in regard to these zigzag lines is that they have no 
connection whatever with the surface striae, since they are only seen on 
internal casts, often retaining portions of the shell, with the usual minute 
concentric lines, and showing no trace externally of these inner markings. 
They seem also to be more frequently seen on casts of the left valve, 
though on casts of many of the left, and apparen tiy all of those of the right, 
they are entirely wanting. In regard to their complete absence from the 
interior of riglit valves, there may be some room for doubts, a*i it is only 
under tlie most favorable circumstances, where casts have been formed 
of exceedingly fiue clays, that they are to be seen. They are possibly, 
as it were, a sort of effort at internal markings, of a very different 
kind, bat in some respects analogous to the internal costee of Amitssium, 

Professor Winchell, in 1865, proposed the name Pernopecten for a 
type (Aviev.loj}ectm limaformia, White and Whitfield) from near the base 
of the Lower Garbo«iferous, that agrees exactly with this, in all external 
characters, but differs in having, in addition to the central cartilage pit, 
a row of minute pits or crenulations along the whole hinge line. From 
Cmiptoncctes of Agassiz, the shell nudei" eousideration differs in having 

* JOeio. flcai used tlie name Paeudo-AmvMum, in 1753, and H. and A. Adama bave 
proposed to adopt it for a group including some forms more or less like our slteil, and 
others (luito diBtinot. If tlie name ia to be retained, however, Brugniere should, I would 
think, have to be regarded as the author of the genua, as Klein was not a binomial 
author, while Brogniere ia the first binomial author that naed it after the introdnction 
of the binomial notnenolatuie, aJid with a diagnosis. He limited it to smooth species 
with only fine radiating strite. 
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no sinas under tihe anterior ear of eitlier valve, and in wanting tbe dis- 
tinct radiating carved surface striae. 

It is certainly congeneric witli Fernopeoten Shwnardi of Winehell 
(wliicli seems to be the same shell previously described by Dr. Shumard 
ill the Missouri report under the name Avicula Gooperensis*), and I mast 
confess that I cannot clearly see how it differs even speciiically, although 
the two shells came from widely different horizons. The species Oooper- 
eitaia, or Shumardt, came fr'om the lowest division of the Carhoniferous 
in Missouri and Iowa, and occurs in the sam^ horizon in Ohio. I have 
seea its hinge, however, and it has not the crenated character of the 
type of Perno^eefe«,lmt agrees with that of 'the shell under cousider- 
atiou, ^s the species Aoes in all other known characters. 

Oompared with European species, our shell will be seen to be very 
nearly allied to Peeten Sowerbyi of McCoy (Carb. Fossils of Ireland, p. 
100, PL XIY, Pig. 1), from the Carboniferous ro<;ks of Irelaud, which 
can scarcely belong to any other group than thiSj tbough it would appear 
to differ specifically, in having stronger concentric markings, without any 
traces of the minute obscure radiatingstrisesometimesseen on this, as well 
aH in having its ears more pointed and elevated, as may be seen by Fig. 
13 a of our Plate IX, reproduced from McCoy's original figure. It is 
wort.hy of note that McCoy has noticed (British Palaeozoic Fossils, p. 475} 
that exfoliated lamiuEe of his species exhibit minute zigzag divaricating, 
scrateh-lifce markings, like those observed in that here under consid- 
eration. 

Locality and positMn. — This species is common in division C of the 
Nebraska City section. It also occurs in division B, at Bennett's Mill, 
three miles oorthwest of Nebraska City, and at lower positions in the 
Coal-Measures at Plattsmouth, and at several localities near Itock Bluff 
on the Missouri. Dr. White has found it at various localities in the Upper 
Coal-Measures of Iowa, and it occurs in the same horizon in Kansas, 
from which position it was first described, by Professor Swallow. It like- 
wise occurs in both the Upper and Lower Coal-Mea«ure8 of Illinois. 

Genus AVICULOPECTEN, McCoy. 

AyicuLOPECTBN occiDENTALis, Shumard, sp. 

PI. IX, Eig. 10. 

Fecial oeddeatalis, Slmmard, 185.5, Miesonri Eeponi,p. 207, PI. C, Fig. 18 ; (not Winehell). 

Cieaoelandicus, Swallow, 1858, IVans. St. Louis Aea*!. Sci., Vol. 1, p. 184. 

Aitiaidopeclea, f, Meuk and Hayden, 1864, Paleont Upper Mo., p. 50, Pi. II, Fig. 10, 

ocoi&siteHa!, Meek and WorthAi, 1866, Geol. Keport, Dlinois, Vol. II, p. 331, PI. 

XXVII, Fig. 4 and 5. 
Pecten MisHoiirieaaial, Geinitz, 1866, Carh. und Dya8iiiNelj.,p.35, Tab. II, Fig. 18; (not 

Shumai'd, 1855). 

Shell distinctly ineqnivalve, not oblique; snbovate exclusive of the 
ears ; lateral and basal margins regularly rounded ; hinge margin nearly 
oi' quite equaling the greatest breadth of the valves; cardinal plate of 
moderate brea-dth. Left valve convex, with ears subequali anterior one 
with distinct radiating costte, more convex, shorter, and more obtuse 
than the posterior, as well as more defined from the swell of tbe umbonal 

" It ahonld be mentioned here that tbe engcavor exiffigcrated the very obacnre ribs 
sometimes (but rarely) seen on Shumard's species, in the figare given in the Missouri 
report, and that the out line of the right ear of the eame figare is not exactly eoraect. 
Tlie species is neaily a]n'a,ya destitute of any traces of ribs, as I know from csaminiDtt 
inirneroua specimens from the original looahty. ■ These ngreo exactly with Pro£ 
Winchell'a P. Skuiaardi. 
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slope; posterior ear flattened and more angular at the estremity than 
tlie other, sometimes withont radiating co8t«, but in other instances 
hftvdng them more or less developed, each separated from the margin 
below by a rounded, rather broad, more or less deep, sinus. Right valve 
nearly flat, and having the general outline of the other, excepting that 
its beak is scarcely distinct from the cardinal margin, and its anterior 
ear mnch narrower, and defined by a deep, sharply angular sinus. Sur- 
face of left valve ornamented with rather depressed or flattened irregular 
radiating costte, of whiclj only about twelve or fourteen of the largest 
reach the beak, the others dying out at various distances between the 
margins and the umbo, 'in proportion to size, the larger of the inter- 
calated ones being longer than the smaller ; crossing all of these are 
numerous flne concentric strise, some of which on the ears, particularly 
on the anterior one, often form little vaulted scales ; in well-preserved 
specimens these vaulted projections are strongly developed on one of 
the posterior costie of the body part of the valve. Surface of right valve 
■witll generally only very obscure radiating costte, and flne crowded 
lines of growUi. 

Heightof a rather large specimen, 1.65 inches; breadth, from 1.40 to 
1.55 inches; convexity, about 0.28 inch. 

The foregoing description is taken from well-preserved specimens, 
showing the surface markings better than any examples I had previously 
seen. As nsually found io the condition of casts, the vaulted scales 
mentioned on the wings, and afew of thelateral costaa, are entirely absent. 
This character is also variable in specimens showing the surtlace well 
preserved, it being scarcely possible to find any two individuals with 
it equally well developed, while in many instances it is nearly or entirely 
■wanting. 

I have copied Professor Geinitz's figure, because we found no ex- 
ample ot this shell in Professor Marcou's bed C, at Nebraska City. 
If this figure is accurately drawn, the specimen from which it was made 
may possibly be a diiferent species, since it represents the anterior ear 
of the left valve more angular than 1 have ever seen it in this shell. 
This, however, is probably a slight error in the drawing in restoring a 
portton of the ear partly broken away or hidden in the matrix, since 
among the great numbers of specimens I have seen from these rocks, 
at numerous localities in that and the adjoining States, there is no other- 
wise similar shell agreeing with this figure in this respect. His speci- 
men being a cast, of course does not show the vaulted scale- like surface 
character mentioned in the foregoing description. Professor Geioitz 
■was certainly mistaken, however, in referring the form he has figured 
to A. Missouriensis of Shumard, which 'is a smaller species, unknown 
above the St. Louis Limestone of the Lower Carboniferous series. 

Locality and position. — Aviculopectcn oecidentalis has an extensive 
geographical distribntion, as well as a considerable vertical range. It 
occurs at numerous localities in the Upper Coal-Measures of Illinois, 
Missouri, Iowa, Eastern Nebraska, Kansas, and Kentucky, as well as 
in the Lower Coal-Measures of the first mentioned State ; and has been 
found near the Black Hills. It occurs in the Ooal-MeoBure rocks above 
the Platte, in Iowa and Nebraska, referred by Mr. Marcou to the Moun- 
tain Limestone J in those at the month of Platte Eiver referred by him 
to the Lower Dyas; and at Rock Bluff, Bennett's Mill, Wyom'iug, Ne- 
braska City, &c., in beds included by him and Professor Geinitz ■to the 
Upper Uyas. In Kansas it ranges through the whole Upper Coal-Meas- 
iires, and Permo-carbonifei'ons, into the Permian. I have never seen 
it at any western locality in any of the Lower Carboniferous or older 
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rocks; but from Nova Scotia I have seen casts of a form that coald not 
be distingaisbed from it, obtained from beds generally regarded aa Lower 
Oarboniterous. 

AVIOULOPEOTBS NEGLBCTUS, GcillitZ, Sp. 

PI. IX., Fig. 1 a, h. 



Shell very small, broad subovate exclusive of the ears, very thin, 
rather compressed ; aides and base more or less regularly rounded; cai'- 
dinal margin shorter than the breadth of the valves. Left valve (ac- 
cording to Professor Geiuitz's figure) with ears nearly equal, the ante- 
rior oue separated from the margiu below by a broad, very shallow sinus, 
and forming less than a right aiiMe at its extremityj posterior ear 
extending fkrther down the'margin than the otber, very faintly sinuous 
liehind, aud forming an angle of about lOCP at the extremity. Eight 
valve with anterior ear narrow and rather acutely angular, defined by 
a deep, narrow sinns, extending bacit about half its length; posterior 
ear of about the same length, but of greater vertical breadth than the 
other, rather pointed at the extremity, and defined by a moderately 
deep, broadly ronnded sinus, and a subangular nmbonal slope. Surface 
of the body part of both valves apparently only marked by fine concen- 
tric strise; ears with a few radiating costa;, crossed by fine strite and a 
few coarser marks of growth. 

Height and breadth each, 0,26 inch; length of hinge, 0.21 inch. 

This little species is rather remarkable in having the body part of the 
valves with apparently only fine concentric striee, while the ears are 
ornamented with a few comparatively distinct radiating cost®. I know 
of no species with which it is liable to be confounded, 

The specimen figured by Professor G^initz is a left valve, while those 
I have seen are all right valves. The latter are mainly casts, but 
ofle of them retains portions of the shell. On raising a small piece of 
this with the point of a knife, and placing it imder the microscope, 
where it could be examined by a strong transmitted light, it was found 
to present distinct indications of a prismatic structure, apparently not 
due to crystallization. As this, the only remaining portion of the shell, 
is exceedingly thin, and consists of a single apparently prismatic layer, 
I have littte doubt that the inner laminated portion of the shell has 
been dissolved away, as seems to have been the case in other species in 
these rocks. 

Locality and position. — Division of the section at Nebraska City. 
It also occurs both in the Upper and Lower Ooai-Measures of Illinois. 

AVIOULOPBOTENOABBONIEERUS, Stcveus, sp. 
PI. IV., Fig. 8, and PI. IX, 4 a, h. 

Pect&i carlonifema, Stevens, 1858, Am. Jonr. Sei. and Aria, Vol. SXY, p. 261. 

Broadl\eadii, Swallow, 1R62, Transactions St.. Lonia Aeatlemy Soi., Vol. II, p. 97. 

Hami, Geinltz, 1866, Cari). nnd Dyas in Neb., p. 36, Tab. II, Ii'ig. 19 a, b. 

Shell rather email, slightly oblique, moderately convex, length and 
breadth nearly equal ; hinge line nearly or quite straight, and somewhat 
less than the greatest breadth of the valves, provided with a marginal 
ridge in both valves ; basal margin regularly rounded. Left valve more 
convex than the other; posterior ear rather well defined from the swell 
H. Ex. 19- 
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of Ch{) umbo, somewhat est-eiidecl and terminating in an acute point, 
separated from the margin below by a deep rounded sinus ; anterior ear 
about two-thirds as long as the other, and rather more distinct from the 
umbo and more obtuse, but still rather acutely angular, defined by a.niod- 
erately -disfcinct snbangular sinus. Right valve nearly flat, or distinctly 
less convex than the other ; its anterior ear narrow, and defined by a 
deep, rather sharp einns ; posterior ear of the same size and form as in 
the left valve. Sorface ornamented in the left valve with about fifteen 
or sixteen regular, distinct, angular, radiating plications, separated by 
furrows of tiie same size, each one of which terminates at the free bor- 
der in a little spine-like projectiou with curved-up margins j lines of 
growth fine on the body of the valve, but becoming more distinct and 
irregular on the ears, where there are rarely any defined radiating cost®. 
At a few distantly sepai-ated intervals there are prominent imbricating . 
laminae of growth, showing the same digitate margins as the free bor- 
ders of the shell. In the riglit valve the surface markings are somewhat 
like those of the other valve, but much more obscure, excepting on the 
anterior wing, where there are a few more distinct radiating costse. 

Height of the largest specimen seen, 0,73 inch to extremity of pro- 
jecting njarginal spines ^ breadth, 0,75 inch j length of hinge, 0,57 inch. 
In all/of sixteen or eighteen individual specimens I have seen, of the 
left valve, the sinuous posterior margin under the wing is smoothly 
rounded in outline. In one individual, however, agreeing in all other 
respects with the others, this part of the margin is evidently also pro- 
vided with a few smaller projecting points than those at the termina- 
tions of the furrows l>etween the costse on the body of the valve. There 
were no radiating furrows or costffl, however, on the ear corresponding 
to those little projections. 

The flattened right valves of this species I have seen, are not in a con- 
dition to show very clearly whether its free margin is digitate, like t&afi 
of the other, though it seems not to be : at any rate not so distinctly so. 
On first seeing Professor Geinitz's figure of this shell, Ibelieved it to 
be the same species described from the Upper Coal-Measures of North- 
western Missouri by Professor Swallow, under the name Fecteu Broad- 
headii. Some time aftet, I wrote to Mr. Broadhead, who discovered the 
typical specimens described by Professor Swallow, and requested him to 
send me a specimen of the P. Broadhead/ii from the original locality, 
which he liindly did, and it proved to be exactly the same shell figured 
by Professor Geinit-z. Still later, I notice among the descriptions of 
some fossils from the Ooal-Measujes of Dliiiois, published by Dr. Stevens 
in 1858, one of a Peeten that seemed to agree quite well with the P. 
Broaditeoidii, and on examining a good series of specimens from t^e same 
locality, I found the same shell quite common among them; and Dr. 
Stevens has also assured me that Professor Geinitz's figure, of which I 
sent Lim a ti'acing, certainly represents his species. 

The only specimens of this species I have seen consist entirely of what 
eeema to be the thin outer layer of the shell, in which there appears to 
be a prismatic structure, Jis seen by the aid of the microscope and a 
strong transmitted light. They show no flattened cardinal plate, but a 
fprrow along the inner side of the hinge margin of each vaive. The 
cardinal plate or area was, doubtless composed, as in other cases, of the 
inner laminated portion of the shell, that has been destroyed during the 
fossilizing process ; if not, it would seem to be a new genus. 

Locality and position. — ^Division <J of the Kebraska City section. It 
was likewise found in Mr. Morton's shaft, a short distance west of He- 
braska City. Dr. White has also found it in the upper part of the 
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Middle Coal-Measm'es, and near the middle of the Upper Coal-Measiires, 
in Iowa ; and it occnrs in the Upper and Lower Coal-Measures of Illinois 
at numerons places; also, in the Lower Coal-Measwres of West Virginhii. 

AvtcuLOPECTES Whitei, ;\[eeli. 

PI. IV, Kg. 11 a, b, c. 

? AtAetda—, Professor H. D. Eogors, 1858, Geological Report of Pennsylviiiiia, Vo!, II, p, 
63a, Fig. 699. 

Shell troncato-snborbieular, thin, compressed, nearly or quite equi- 
valve ; length and breadth nearly eqnal ; basal and anterior and pos- 
terior basal margins regularly rounded ; posterior margin not sinaoiiH 
above, but rather straight and intersecting the hinge at an angle 61' 
about 60° to 65° ; hinge line nearly or qxiite straight, and generally a 
little le^ than the greatest breadth of the valves ; posterior ear of both 
valves flat and somewhat alate, but not defined by any margiual sinus, 
nor separated from the uinbonea by any depresaiou or sulcus ; anterior 
ear of left valve small, nearly rectangular, or somewhat rounded, and 
defined by a shallow, subangnlar sinus ; same in the right valve, nearly 
rectangular at the extremity, and defined .by a rathei" deep, sharply- 
angular sinus, from which a shallow furrow extends obliquely up to the 
beak. Surface of both valves ornamented with rather irregular, ob- 
scurely-defined, depressed, and more or less flexnous radiating costie, 
wliich are obsolete on the anterior eai' and compressed posterior alatiou ; 
lines of growth rather well defined, pai'tieularly on the ears and aronnd 
the tiree borders. 

Height (of one of the largest specimens), 0.67 inchj breadth of 
samOj 0.76 inch. 

This species is in some respects related to A. reelilat&rarius of Cox, 
and A. papyraceus of Sowerby, but differs from them both in its surface 
markings, as well as in some other details. In general forih it resembles 
AvieuU^ecten {Meleagrina) eehinatua, McCoy (Garb. Fos. 'Ireland, p. 79, 
Ph Xin,Fig. 18),butin that species the deep byssal sinus was in theleft 
instead of the right valve, and its sui-fiice markings were different. 

AH the specimens of this species I have seen from Sebraska consist 
only of the extremely thin, outer apparently prismatic layer of the shell, 
and are compressed nearly flat in the shaly matrix, though they show . 
the form and surface markings perfectly. They retain no, traces of the 
cardinal plate, but that was probably composed of the laminated por- 
tion of the shell that is wanting in these specimens. I have seen others, 
from the Upper Coal-Measnres of Iowa, apparently retaining both the 
inner and the outer layers of the shell, and hence thicker than those 
from Kebraska, thongh none of them were in a condition t,o show the 
hiuge. I have some doubts whether it is a true Avicul<^eeten. 

The specific name is given in honor of Professor C. A. White, the effi- 
cient 9tat« geologist of Iowa. 

locality and position. — Hebraska City, from a shaft sunk apparently to 
neaithe horizon of the outcrops seen at the landing there; also from near 
the same or a higher horizon 'at BrownviHe, on the Missouri; and from 
Middle Nodaway Eiver, Iowa, in Upper Coal-Measures. It occura in 
both the Upper and the Lower Goal- Measures of Illinois ; and I suspect 
that it is the same shell figured by Professor Rogers from the Ooal- 
Measures of Pennsylvania in his report cited ; though it may be only an 
aJhed siiecies. 
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AVICULOPEOTEH CoSANUS, M. & W. 

PI. IX, Pig. 2 a, h. 



Shell very small ; tliiu, compressed, slightly oblique ; broad sabovate, 
exclusive of the ears ; basal margin, roanded ; anterior margin more or 
less rounded, rather straight and oblique above; posterior margin more 
prominent than the anterior, often sub-angular at the point where the 
postero-basal margin rounds iip to meet the obliquely-sloping edge above. 
Hinge generally a little less than the greatest breadth of the valves be- 
low. Left valve with anterior ear of moderate size, flat, triangular, with 
the extremity generally a little less thau a right angle, sometimes very 
slightly rounded, separated from the margin below by au abruptly 
rounded or sub-angular sinus; posterior ear slightly larger and much 
more acutely angular than the other, but shorter than the most promi- 
nent part of the margin below, from which it is separated by a moderately ■ 
deep rather broadly rounded sinus ; beak small, compressed, scarcely 
projecting beyond the cardinal margin, and placed a little in advance of 
the iniddle of the hinge ; surface ornamented with linear, simple, often 
more or less flexnous costse, which alternate in size, the smaller ones 
dying out at various distances between the fcee margins and the nmbo 
— crossing all of these are numerous, extremely fine, regular, closely 
arranged concentric sti'ise, which, like the costte, are more or less dis- 
tinctly defined on the ears, as well as on the body of the valve. Bight 
valve unknown. 

Height of left valve, 0.37 inch; breadth of do. 0.39 inch; convexity 
about 0.05 inch. 
■ The little shell I have here referred to A. Coxanus agrees well in 
size, general form and ornamentation, with the typical specimens of that 
species, excepting that it is a little more obhque than any examples I 
have seen from i£e Illinois locality. Yet I am not prepared to regard 
this as a specific difference, since the specimens vary more or less in 
this character. 

These little shells are somewhat related to J.«ieM!opecteJi rectilaterarius 
of Cox, and Avieulopeeten {Pectm.) papyraceus, Sowerby ; but differ in 
being much smaller, and in having the posterior ear much more acute, 
in consequence of the deeper marginal sinus separating it from the 
posterior border below. 

In all the specimens 1 have seen, the shoU, or at any rate the only re- 
maining portion of it, is extremely thin, and shows under the micro- 
scope the distinct appearances of prismatic structure. It is highly 
probable, however, that this is only the outer layer of the shell, and 
this' may also account for the fact that the hinge shows scarcely any 
ti'aeesof the usual flattened and furrowed cardinal plate or area of the 
genus Avieulopeeten j the cardinal margins being, as we now see the shell, 
apparently huear. 

Locality and posiUon. — Nebraska City, bed ; also in the Coal- 
Measures in Adams County, Illinois. It is worthy of not-e, that at the 
latter locality it is in the Lower Coal-Meaeures ; whileat Nebrjiska City 
it is found in the Upper. It also occurs in the Upper Coal-Measures of 
Dlinois. 
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Genns AVICULOPINNA, Meek. 
AvictJLOPlWHA Americana, Meek. 
PI. IX, Fig. 12 a, 6, c, cL 
vformi, Qeinit 

Shell small, compressed, witli tlie slender elongated form of some of 
the Carboniferous species of Phvna; cardinal and ventral margins gen- 
erally nearly straight (the latter being the more eonves in outline) and 
converging gradnaUy from behind to the rather obtusely pointed ante- 
rior extremity ; posterior side truncated, rounding into the base, and in- 
tersecting the posterior exti'emity of the hinge very nearly at right 
angles — alittlesinuousjust below the extremity of the hinge. Cardi- 
nal margin so slightly convex in outline as to appear quite straight, 
very nearly equiding the greatest length of the valve«, and provided 
with a well-defined marginal ridge, which narrows to a mere line, or 
(lies out before reaching the beaks, aud widens very gradually to the 
posterior extremity. Beaks nearly or quite obsolete, extremely oblique, 
and very slightly behind the very narrow, obtusely pointed, anterior 
extremity. Surface with two or three broad, nearly obsolete radiating 
ridges on the posterior dorsal region, aud ornamented by numerous 
sleudei-, very regularly disposed, and abruptly elevated lines or lamellae, 
much narrower than the spaces between, and curving gracefully pai-allel 
to the posterior border ; while on the basal half of the valves they are 
closely approximate and curve forward. 

Jjength of the largest specimen seen, 1,35 inches ; height of same, 0.43 
inch ; convexity, about 0.08. 

Professor Geinitz identified this little shell with Avicula pmnaformw, 
Geinitz [=Pin7ia prisea of Munster). On comparing a good series of 
of .specimens, however, with his figures and description of that shell 
given in his Dyas, of typical German examples, I was at once, without a 
shadow of doubt, led to regard the Nebraska shell as an entirely 
distinct species. Later comparisons with specimens of the same irom 
German localities have also fully eouflnned this conclusion. In the 
first place, it scarcely ever attains, one-fourth the size of the foreign 
8pecie8,.&om which it differs entirely in the character of its surface- 
marking, in having its lamellte of growth very regularly and abruptly 
elevated and arranged with great regulstrity, while they never form 
wrinkles along the lower side ^ nor are they and the spaces between 
crossed tiy any traces of the famt radiating lines, sometimes seen on the 
German species. It is also a proportionally much more compressed 
shell. Again our shell has its beaks always nearer the anterior extrem- 
ity than A. pinruBformis, so much so, indeed, that it requires close look- 
ing, even in examining good specimens, to satisfy one tbat they are not 
really 'terminal. Infa«t, ibwas not until after esamiuiag a number of 
specimens that I ascertained from some of the interaal casts that there 
is an almost minute lobe-like portion of the anterior extremity, project- 
ing slightly beyond the beaks. Other important differences are the 
presence of a well-defined ridge along tlie dorsal margin of the Nebraska 
species, and its slightly sinuous posterior margin, by which it is made 
to intersect the caMinal edge at a light angle j while neither Professor 
Geinitz's figures, nor the specimens I have seen of the Buroiiean form, 
8hon»any traces of such dorsal marginal ridge, and they have the pos- 
terior margin, and marks of growth cur\ing forward above so as to in- 
tersect the cardinal margin at a decidedly obtuse a^igle. 
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The impropristy of raferriiig such a shell to the genus Avieula must 
be evident to every conchoiogist. At first I wa-a inclined to place it iu 
the gemis Fimia, but ou fladiug that its bealis, aJthoagli very near the 
anterior extremity, are yet not exactly terminal, I became satisfied that 
it could not be properly referred to that genus, and referred it proyision- 
ally to the genus Aviculopiiina, though later comparisons have led me 
to suspect that it may possibly be found to belong to McCoy's genus 
JPteronites, and have to take the name Pteronites Americana, It has the 
prismatic shell structure of the allied Pinna and Avieula groups. 

Localitu and position. — Division C, of the Nebraska City section. Dr. 
White has also found it associated with many of the same species of 
other fossils near the middle of the Upper Coal-Moasures of Western and 
Central Iowa, I have not yet met vdtb. it at any locality further east- 
ward, though it will probably be found in Illinois. 

G-enus PINNA, Liunteiis. 

Pinna peeacuta, Shiimard. 

PI. VI, Pig. 11, a, h. 



Shell thin, very narrow, elongated, and tapering gradually and regu- 
larly from the larger to the smaller extremity ; convex or |almoat sub- 
cylindrical, excepting toward the posterior extremity, ■which is com- 
pressed and obliquely rounded, or subtruncated. Hinge margin very 
long, and almost perfectly straight — oarinated in consequence of the 
sudden erection of the dorsal edges of the valves ; ventral margin 
equally as straight as the dorsal, and ranging at an angle of about 12° 
with the latter. Surface nearly smooth, or only showing very obscure 
lines of growth, 

I have never seen a complete specimen of this species, and hence 
cannot give accurate measurements. Some specimens, however, indi- 
cate a length of nearly 12 inches. 

I know of no other American species with which this is liable to be 
confounded. Its smooth surface will at once distinguish it from the 
other described, narrow, elongated Carbonitferous species of this country. 
I am much inclined to think an imperfect shell figured by Professor de 
Koninck (Anim. Poss. PI. 5, Pig, 3), under the name Solen siligtioides, is 
a true Pinna, and related to this, though specifically distinct. Our shell, 
however, seems to be most nearly allied to P. spatula, McCoy, as figured 
iu his Palieozoic Fossils, PI. 3 E, Fig. 9-10, and may possibly be the 
same, though it seems to be straighter on the margins than McCoy's 
species. 

Zoeali^ and position. — The specimen figured ie ft-om Bennett's Mil), 
three miles northwest of Nebraska City ; it also occurs at Wyoming, on 
the Missouri, and at Nebr^ka City, in beds B, referred by Professor 
Geiuitz and Professor Marcou to the lower part of the Upper Dyas. 
It likewise occurs at a lower position at Plattsmouth, Rock Bluffi Belle- 
vue, and, iu short, at numerous localities through the Coal-Measures of 
Iowa, Nebraska, Kansas, Missouri, Illinois, &c., &c. 
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Geuua AVIOULA (Kieiu), Brug. 
AviGULi LONaA, Geinitz, sp. 
PI. IX, Fig. 8. 
GervilHa loaga, Oeiiiitz, 186fi, Caib. uiid Dyas m Neb., p. 33, Tab. II, Pig. 15. 

Shell nearly or quite equivalve ; body part obliquely elong-ated and 
more or lesa arcuate; posterior end narrow and abiiiptly rounded; 
base nearly straight and parallel to the cardinal margin behind, but 
ascending obliquely forward from near the middle of the valves ; an- 
terior side oblique, and broadly and faintly sinuous under the eai;. 
Hinge line about three-fourths the length of the valves, and provided 
with a marginal ridge, produced behind into a very narrow, elongated 
ear, considerably shorter than the oblique body portion of the valves, 
from which it is separated by a deep sinus which narrows to an abruptly 
rounded or subaugular extremity close under the ear; anr«rior ear 
shorter and much broader than the other, iu the left valve convex, witli 
its extremity pointed, and faintly sinuons just below the point — sepa- 
rated from the swell of the umbo by an oblique sulcus extending fcom 
the anterior side of the same to the back part of the bi-oad, shallow 
marginal sinus defining the ear. Beaks of both valves convex, very 
oblique, placed one-fourth to one-flfth the length of tlie hinge back of 
the anterior extremity ; in the right valve, rising little above the hinge, 
but in the left somewhat more prominent, according to Professor Gteinitz's 



Length of medium-sized specimen, measuring obliquely from the ex- 
tremity of the anterior ear to the posterior end of the body pju't of the 
valves, 0.61 inch ; height, measuriug at right angles to the hinge, 0.33 
inch ; length of hinge, about 0.23 inch. 

Having seen the hinge-plate of Illinois specimens of this little shell, 
I am positively sure that it has not the peculiar cartilage pita of the genus 
BdJcevelUa or Oermllia, though some of the casts I have seen show that 
it has the hinge teeth of Avivula, to which genus I cannot hesitate to 
refer it. 

I have not seen a left valve — all those before me from Nebraska City 
being right valves. In all of these there is, as represented in the figure 
given, a little short sulcus Or indentation, extendiug nearly at right 
angles to the hinge, just iu front of the beak. In Professor Geinitz's 
figure of a left, valve, there would seem to be several of these little 
indentations. They are not cartilage pits, however, but are formed by 
pressure upon anterior teeth within, so as to show on the outside of the 
valyes, and are not impressions in a cardinal area. I am not acquainted 
with any species with which this is liable to be confounded. 

Locality cmd position. — The specimen figured is from division of the 
JSfebraaka City section. While passing through Iowa with Dr. White, 
wo found good specimens of it near St. Charles, Madison County, in the 
upperbeds oftheMiddleCoal-Measnres, directly associated with AricM/o- 
peot<m carboniferus (j^Pecten Sawni Geinitz), and various Lower Coal- 
Measure types. I tdso foundit, at a considerable 16 war positioa than the 
Nebraska City beds, in the Ooal-Measures at Riverside, three miles below 
Atwhiaon, Kansas. It likewise occurs in the Cpiier, Middle, and Lower 
Coal-Measures of Illinois. 
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AvipUJLA? SULCATA, Gciuitz. 

PI. IX, Fig. 0. 
Gen-aiia {Ammla) aulcala, Geinitz, 18fi6, Carb. nnd Dyaa in Keb., p, 33, Tal.. TI, Fi 

I have seen no good specimeDS of this species, and consec(aently re- 
produce the figure given by Professor Geinitz. From bis figote (of a 
left valve) it seems to be a subrhombic oblique sbell, with a short, com- 
pressed, triangular anterior ear, defined by a faint, wide marginal sintifi: 
and a larger compressed, somewhat alate, posterior ear, with a marginal 
ridge, showing a tendency to be produced into a narrow appendage be- 
hind, separated from the margin below by a rather deep rounded sinus. 
The posterior basal extremity is rather narrowly rounded, but not much 
produced ; while the outline of the base is broadly semielliptical, and the 
umbo convex, and rising somewhat above the hingp line, which is appar- 
ently shorter than the greatest length of the valve. Surface ornamented 
behind by fine lines of growth, and before by two or three sulci, extending 
fixim the aDterior side of the beak to the antero-basal margin, leaving 
ridges between, which are more or leas crenated by the crossing of the 
marks of growth ; just behind the posterior one of these sulci, the margin 
of the latter is ornamented with regultir, rather strongly defined wrinkles, 
or little folds, some of which are prolonged backward parallel to the 
lines of growth. 

This must be a very handsome species, and is more probably an Avi- 
cula than a BaketelUa ; but, as its hinge and cardinal area are unknown, 
we have not the means of settling this question. I know of no similar 
species with which it might be confounded.* 

Locality andpodtion. — Bed of the Nebraska City section. 

Genus PSEUDOMONOTia, Beyrich. 

PSEUDOMONOTIS, Sp. 

PL 11, Fig. 11. 

This fragment agrees so exactly in its surface-marking (consisting of 
a largei' series of flexuous costse, with vaulted, scale-like projections, 
and smaller, irregular, intermediate ribs) with shells of the genus Fseu- 
domonotis, that I can scarcely entertain a doubt in regard to its belong- 
ing to that group. It is not sufficient, however, for specific identifica- 
tion, though it would not be difficult for those whose method of making 
paleontology easy leads them to include, under the single species spel- 
iinoaria, all the known forms of this group, to see that species in it. So 
far as can be seen, however, it agrees well with some real or supposed 
varieties of the epetdes spehincaria, and it may really belong to that spe- 
cies: and yet, a perfect specimen might show it to be quite difterent. 

It may be proper to explain here that the genus Fseudomonotis was 
]tropo8ed by Beyrich in 1862 for the group typified by the spefeies Avieula 
spuhincaria, Munster. This shell had been for some time previous re- 
ferred to Bronn's gemia MonoUs, from the type of which {M. saltnaria) 
it differs very materially in its inequivalve character, and especially in 
having a deep, sharply defined byssal notch in the anterior margin of 
the right valve. On comparing one of these shells with specimens of 

'Note. — Proffissor Goinita has figured another form from Kanaaa on the same pliite 
wich the foregoing untlev the name Gervillia parEa, M. &. H., which 1 at one time he- 
lievetlto be a variety af oai Bake^Uia jparva ; butfinwn such comparisona as I have been 
able to make of casta (in,wbicL condition only it is knowutome) dnring the last three 
01 fooi yefu«, I have been led to the suspicion that it may be a distinct species. 
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Broiin'8 type in 1864, 1 was satisfied that tliey were not congeneric, and 
proposed the name QryphorhyiuHvm for the spelunearia group, not being 
at that time aware that Beyrich had previously proposed to sepaiute it, 
upon exactly the same grounds, under the name Pseudoinonotis. As the 
latter name has priority of date, of course it will have to take precedence. 
LooaMi^ and position. — The fragment figured was fouud loose at the 
base of Cedar Bluff, on Weepiog Water, twelve miles northwest of life- 
braska (Jifcy, composed of the same beds referred by Professor Marcou 
to the Lower Dyas, and by Professor Geinitz to the Coal- Measures, at 
Rock Bluff on the Missouri. As elsewhere explained, species of this 
genus occur in Kansas, Iowa, andlllinois, far down in the Coal-Measures, 
below the horizon of the Nebraska City beds.* 

PsEUDOMONOTis KADiALis, Phillips *! t, sp. 
PI. IX, Fig. 3. 
1 PeofedradioK*, PbilUpa, 1834, Enoyc. Meth., Vol. IV, PI. Ill, Fig. 5. 
? MoKoUa radWAs, King, 1848, Catalogue, p. 9 ; 1850, Mouogr. Perm. Fobs., England, p. 157, 

PI. XIII, Figs, n, 23. 
? Avicida epelunearia, Geinitz, 1866, Carb. mid Dyaa in Neb., p. 78 j (not Miinster). 

Left valve small, oblong, higher than wide, moderately convex ; basal 
margiu regularly convex; posterior margin nearly straight along the 
middle, but roundiog into the base below, and a Uttle incliued forward 
above, so as to intersect the hinge at an obtuse angle, and form a slight, 
undefined, compressed posterior alationj anterior side rounding into 
the base below, and rather distinctly sinuous above, just beneath a 
short, round, lobe-like anterior ear ; umbo not oblique, moderately con- 
vex, and rising very little above the cardinal margin, which is rather 
shorter than tie breadth of the valve. Surface ornamented with floe, 
unequal, flexuous, radiating ribs, or striee, more or less roughened, ap- 
parently by the crossing of little concentric markings, and a few larger 
wrinkles of growth ; some of the costse apparently terminating in little 
short spine-like projections at the basa (Bight valve unknown.) 

Height, 0.56 inch ; antero-posterior diameter, 0.47 inch ; convexity 
(left valve), about 0.13 inch, 

I merely refer this form provisionally to P. radialis, more from a re- 
luctance to attempt to iiame and describe a new species' from a single 
valve in a ^enus like this, than from any strong impression that it is 
really idential with that form. It has much the general appearance of 
Professor King's Fig. 22, cited above, though its costEe are much finer 
and more crowded, and its anterior margin differs in being simions below 
the ear. These di'ftferenees may or may not be specific, or the shell may 
even belong to another genus, as it is impossible to determine these ques- 
tions without specimens, showing both valvesj for a coraparisou. 

Locality and position. — Division C of the Nebraska City section. It 
must be very rare, as ouly a single specimen was found. 

Genus MYALIN"A, de Kouinck. 
Myaxina m SwALLovi, McChesney. 
PI. IX, Fig. 7 a, b. 
Jtfaolinffl SimWni, MoChesney, 1860, Deseriptitma New Pal^cEoic I 

1865, PI. II, Pig. 6, illustraaonaof same; - ' 

Eeport, p. 341, PL 27, Fig. 1. 

t ^iwrfioBiHMffKMBs, Geinitz, 1m6, Catb. undDyas, iaNeb.. p. 35, Tab. II, l?ig. S; (uot 

Golctftiss, 1834, sp). 

SheU rather small, nearly or quite equivalvo, modioliform or mytiloid, 

convex, or even subanguiar, along the umbonal slopes from the beaks to 

* Impei-fiitt casta of perliaps the eamo species ofcour at Betmett's Mill. 
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t'ae auterior basal miirgln; posterior and postem-clorsal regions, cuneate; 
cardinal margin nearly straight, and about lialf the length of the shell, 
— passing almost imperceptibly, or without any angularity, into the pos- 
terior margin, which rounds down with a semicircular curve, to the nar- 
rowly ronnded basal extremity ; autero-basal margin ascending obliquely 
forward, more or less sinuous near the middle, or sometimes a little 
above, usually swelling out into a kind of lobe or protuberance above the 
middle in front of the nmbonal slopes, as in Modiola. This prominence 
sometimes extends a little beyond the beaks, and varies more or less in 
breadth. Beaks small, very oblique, not projecting beyond the cardinal 
margin, and located so near the anterior extremity as often to appear 
very nearly terminal. Surface rather smooth, but showing fine con- 
centric lines, which ia weil-preserved Hpecimens are sometimes crossed 
by very fine, obscure traces of radiating strife, that curve upwai-d on 
the posterior dorsal region. 

The specimens flgored are of nearly natural size, but smaller than the 
average Bize of the species. 

This species varies somewhat in the size of the protuberance under 
the beaks; in some individuals it is weU developed, and gives the shell 
much the form of Modiola; while in others it is smaller, so as to present 
more the appearance of a MyUhis. The beaks, however, ai'e rarely 
quite terminal. The radiating striie mentioned in the description are 
very obscure, and may be easily overlooked, as they appear to be rather 
due to the texture of the shell than to true surfaee strite, and in some 
cases they seem to be entirely obsolete. The. cardinal plate, as seen in 
authentic specimens from Illinois^ is quite narrow, and shows only 
obscure traces of one or two cartilage furrows. As I have also been 
unable to see any traces of a prismatie structure in the shell, there may 
be some reason for doubting whether it is a true Myalina. 

The specimen figured by Professor Geiujtz under the name Auoella 
Sausmanni, may possibly be a distinct species &om this, but I have 
little doubt in regard to its being really an internal cast of this shell. 
That it is not an Aticella, however, I have no doubt wh'Stever, that 
being a Jurassic genus, unknown in the Ooal-Measures or Permian 
rocks, and presenting radical differences. Of a large collection now 
before me, from the same locality and position, the shell I have figured 
is the only one resembling that figured by Professor Geinitz. It never 
has any traces of the little anterior ear, and byssal emargination of 
Auoella. 

Iiocality and position. — Bed C of the Nebraska City section. It is 
also widely distributed in the Upper and Lower Coal-Measures of 
Illinois, Kentucky, Iowa, Nebraska, Kansas, and Missouri. 

Myalina subqtjabeata, Shumard. 

PI. lY, Fig. 12; and PI. IX, Pig. 6. 

Myalina mbgwadTala, Shnmard, 1855, Geol. Heport Missomri Survey, p. 207, PI. C, Fig. IT; 

Geinitz, 1866, Carti. nnd Dyas in Neb., p. ST, Tab. HI, Fig. 25 and 26. 
Compare M. ddtoiiea, Gabb, Proceed. Aead. N. 8. Pbilad., Nov. 1859. 

Shell large and thick, obloiig or subquadrate, the height being greater 
than the antero-posterior diameter; right valve nearly flat; left convex, 
both somewhat compressed and idate above and behind the umbonal 
prominence. Hinge line nearly straight, about equaling the greatest 
breadth of the valves, and ranging at right angles to the vertical axis ; 
basal margin regularly rounded ; posterior margin nearly vertical, round- 
ing into the base below, a little sinuous above the middle, and inter- 
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secting the hinge above at very nearly riglit angles ; anterior luargiu 
thiokened within, rounding into base, thenee rising nearly vertically, 
with a broadly rounded concavity mainly above the middle. Beaks 
terminal and "directed forward. (Jardinal plate or area usually rather 
broad, with cartilage fnrrows distinctly defined. Surface of left valve 
marked with fine concenti'ic sbdte, and stronger imbricating lamellse of 
growth. These markings are much less distinct on right valves. 

A fully developed specimen of this species, from the original locality 
on the Missouri near the mouth of J^Temaha Eiver {from which locality 
Dr. Shumard's tj'pical specimens were obtained), measures about three 
inches in height from the base to the hinge margin, and 1.9D iucbes in 
breadth. 

This is one of the largest species of the genus known. We did uot 
succeed in finding examples of it in division at Nebraska Oity, except- 
ing in the condition of mere fragments, and hence I have copied Professor 
Geinitz'a figure of a specimen from that horizon on PI. IX. Fig. 11, PI. 
IV, however, represents an impression, with portions of the thin outer 
fibrous layer, of a fully mature specimen, as seen in the matrix, taken 
from Mr. Morton's shaft, one and three-quarter miles west of the 
Nebraska City landing. It is widely distributed in the Upper Ooal- 
Measures of Iowa, Hebraska, Kansas, Illinois, &o. 

The large species figured by Dr. Hayden and the writer on p. 33, of 
the Palteontology of the Upper Missouri as M. svbguadrataf is, as we 
then suspected, a distinct species, differing in having the posterior 
margin rounding forward into the hinge above, and not sinuous or 
itieetiug the hinge at right angles, as in M. avhqaadrata. It will have 
to take the name M. ampla, suggested by us for it in case it should be 
found distinct. It and M. deltoMea of Gabb, are the only forms resem- 
bling M. aubqitadrataviit'h which I am acquainted ; and the latter may be 
only a variety of Shumard's species.. 

The outer layer of M. swigModrnto is so coarsely prismatic that its 
structure cau be readily seen, when well preserved, by the aid of a 
common pocket lena 

LocaUty and position. — The specimen figured by Professor Geinitz, 
is from division O of the Nebraska City section. We also have it fi'om 
division B of that place, and Bennett's Mill ; and from Bellevue, in 
lower positions of the Coal-Measares ; likewise from apparently a higher 
position a short distance west of Nebraska City. 

Genus NUCULA, Lamarck. 

NiicuLA Beyeiohi, v. Schauroth f 

PI. X, Pig. 18. 

t Antarte Geinifsiana, Liebe, 1853, Leonliiixd u. Broun, Jahrij., p. 773 ; (witboot desorip- 

? Mwula BesHM, v. Schanroth, 1854, Zeitachv. d. DeTitsoli. geol. Gess., VI,p. 551, Tab, ai, 
Fig. 4; Geinitz, IHCljDyas, p. 67, Tah.Xm, Fig. 22-24; alao 1866, in Carb. und 
Dyas in Neb., p. 31, Tab. 1, Fig. 36-37. 

Comp. Nitaal^ parva, McCbesney, 1860,Di!scr. New Pateozoic Fosa., p, 54; aud illustra- 
tionB same, 1865, PI, 2, Fig. Sa,b,o. 

Shell very small,- longitudinally subovate, moderately convex, widest 

posteriorly;* anterior end somewhat narrowly rounded ; base forming 
a semiovate curve, the most prominent part being near the shorter end; 
posterior aide very short, comparatively wide, and subtmncated; beaks 
near the posterior extremity; hinge-line nearly rectangular at the 
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bealis; denticles comparatively large, about seven on the longer side, 
and five or aix on the sliorter; surface marked with moderately distinct 
regnlar concentric striEe. 

Length, 0.16 inch; height, 0,10 inch. 

It is with very great doubt that I have referred this little shell to 
Jif. JBeyrichi, as I only know it from a single specimen, consisting mainly_ 
of an internal cast. There is also room for some doubtwhether.it is 
the same form referred by Professor Geinitz to if. Beyrield, from the 
same locality and position. Unless Professor Geinitz'a specimens were 
distorted or incorrectly drawn, 1 should think his a different species, 
both from that described above and from the true 2f. BeyiicM. The 
form described above agrees in size, and toleraWy nearly in outline with 
German examples of von Schauroth's species now before me, or at 
least with specimens sent to the Smithsonian Museum with that name 
attached. It differs from von Schauroth's description in having only 
some seven, or possibly eight, hinge-teeth behind the beak, and Ave or 
six in front, instead of twelve of the former and seven of the latter. 

Id order that others may have some means of forming their own 
conclusions in regard to the relations of these shells, I have given an 
enlarged figure of the form described above, and copies of two of Pro- 
fessor Geinitz's figures (see our PI, X, Fig. 19 a, b) of the Nebraska shell, 
referred by him to N. BeyricM. On the same plate (Fig. 25 a, b, c), I have 
also given copies of von Schauroth's original figures of his species, and 
of Professor Geinitz's figures of German examples of the same (Fig. 24 
ffl, 6) ; likewise, figures, natural size and enlarged, drawn directly from a 
foreign specimen spnt to the Smithsonian Institution, labeled N. Bej/richi. 
(See Pig. 23 a, b.) 

LocaUin/ and position. — Division of the Nebraska City section. An 
undistinguishahle form also occurs in the Coal-Mcasui-es of Illinois ; 
while another form described from Illinois by Professor McOhesney, 
under the name JV", parva, is also closely related, though apparently 
distinct. 

NUCULA VBMTEICOSA, Hall. 
PI. X, Fig. 17 a, h, c. 

Nuoida venMcosa, HaU, 1858, Iowa Report, I, Part II, PI, 716, P. 29, Fig. S a, 6. 
Compare N. timida, PMllipB, 1B35, Geol. Yorksli., p. 20, PL V, Fig. 15. 

Shell small, thick, snbovate, very convex; the greatest convexity 
slightly in advance of the middle of the valves ; posterior (shorter) end 
obliquely truncated from the beaks to its narrowly rounded or subangu- 
lar connection with the base, rather deeply excavated just behind the 
beaks; anterior (longer) end rather narrowly rounded, its most promi- 
nent part being near or slightly above the middle ; dorsal outline de- 
clining gently, with moderate convexity from the beak to the anterior 
estretnity; basal margin forming a nearly semiovate curve, being a 
little more prominent before than behind the middle-; beaks com-es, 
rather prominent, and placed about half-way between the middle and 
the most projectin'g'part of the postero- ventral extremity. Surface with 
(at least near the base) fine, regular, concenti-ic striee. 

Length, 0.42 inch; height, 0.28 inch. 

The only specimeu of this little shell in the collection is incrusted by 
calcareous matter, so as to obscure the surface strite, eseepting near the 
lower margin ; hence the striae, on other psirta of the figures given, are 
restored. It is therefore barely possible that the more convex portions 
of the valves may be smooth, or nearly so. 
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It is possible that the last-described fonn may be only tlie internal 
caat of t!u8. If so, I could have no doubtB in regard to the species 
teing entirely distinct from N. BtyricJd, since its form is altogether dif- 
ferent. 

Although tiiis shell differs slightly in outline from the particular spe- 
cimen of N. ventricosa, figured in the Iowa Keport, a comparison with a 
series of specimens of that species (which varies more or less iu outhue) 
leaves little room to doubt the identity of our shell with S. ventricosa. It 
is also proper to remark here that after comparing good specimens 
of N. ventncosa &om the Coal-Measnres of Illinois with examples of a 
shell sent to Mr. Wortheu by Mr. Thomas Davidson, of Brighton, from 
Carluke, Scotland, with the name JV. tumida, Phillips, attached, no 
satisfactory differences were observed. 

LocaJAty and position, — Division C of the Nebraska City section : also, 
at Eock-BlufF, in bed 6, of the section at that place. This species is com- 
mon all through the Coal-Measixres of Illinois ; and I have identified it 
among Lower Coal-Measure species fix)m West Virginia, collected by 
Professor J. J, Stevenson, of Morgantown, in that State. 

Genus TOLDIA, Moller. 

YOLDIA SUBSCITULA, M, & H. ^ 



Leila mibaailula, Meek &. Hiiyflcii, ISuS, Trans. Albany Inst., Vol. IV.' 

Yoma f aahecUula, M. & H,, 18G4, PaliEout. Upp. Mo., Part 1, p. 60, PI. II, Fig. 4, a. Ji. 

micala (L&h.) sabscitulaf G«initz, 186l>, Cnrb. und Dyas ia Neb., p. 23, Tab. 1, Fig. 35. 

Shell longitudinally subovate or subelliptic, compressed, the greatest 
convexity a little in advance of the middle, about twice as long as high j 
anterior extremity widiH' than the other, but rather narrowly rounded, 
the most prominent point being usually slightly above the middle; out- 
line of base ibrming a broad semiovate curve, being more prominent an- 
teriorly than behind; posterior side narrowed, its margin rounding up 
gradually from the base, so as to meet the dorsal margin nearly at right 
angles, sometimes faintly truncate at the immediate extremity ; pos- 
terior dorsal margin compressed or cuaeate, and declining gradually, 
with a nearly straight, or slightly concave outline ; anterior dorsal mar- 
gin not cuneate, sloping forward gradually, and alitle convex in outline ; 
beaks rather depressed and subcentral, or very little in advance of the 
middle; umbonal slopes without any defined ridge or angle. Surfa<ie 
smooth, or only showing traces of very minute concentric strise. 

Length, 0.77 inch; height, 0.37 inch; convexity, about 0.14 inch. 

It is with considraable doubt that I have concluded to refer this shell 
to Y. subsdtuiai M. & H., because the specimens from Nebraska City are 
distinctly more compressed than the type upon which that species was 
founded, their convexity' being xiniforaily not more than haUas great 
proportionally. The flv© or sis: individuals in the collection are constant 
in this character, and yet show no evidences whatever of accidental 
compression. Otherwise the two forms are ferj/ similar in their general 
outline, but we know nothing of the internal and hinge characters of the 
form under consideration. I strongly suspect, however, that it will be 
found to be a distinct species, in whieli ease I would propose to call it 
YoMia pro^ing'sa, from its near resemblance to Y. subscitula. Of course 

• This paper was issued in the forai of extras on 4tli Match, 1858, somo time in advanoo 
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it is only placed provisionally in tlie geims Yoldia, its internal characters 
being unknown. It agrees exactly, however, in all external characters 
mth that genus, and has a crenated hinge. 

Professor Geinitz's figure of this shell is slightly defective (that is, 
supposing it to represent the same species, of which there is scarcely 
any i-eason to doubt, as it agrees in other respectSj and -was taken from 
a specimen from exactly the same locality and position) in hiving the pos- 
terior margin rounding into the hinge instead of meeting it at a more or 
less obtnse angle ; this may have resulted irom a slight imperfection of 
his specimen. 

I have described, from the Lower Ooal-Measnres of West Virginia, in 
the Third Annual Eeport of the Eegents of the University of that 
State for 1870, under the name Y. Stfremsoni, another very closely allied 
species, only distinguished by having rather distinct, regularly disposed 
lines and furrows of growth. 

Locality and jiosition. — i>ivisioii C of the Nebraska City section, Ne- 
braska City. 

Genus NUCULANA, Link. 

KUCULANA BELLISTEIATA, var. ATTENUATA. 
PL X, Eig. 11 *(, h. 

Zeda MUslriata, Stevens, 1858, Am, Jour. Sei. and Arts, Vol. XSV, p. 961 : Hall, 1858, 

Iowa Eeport, Vol. 1, Part U, p, 717, PI. XSIX Fig. 6. 
Nueala EasantmsiB, Geinita, 1866, Carl>. unflDjaaiaNebr.ip.SO, Tab. 1, Figs, i 

(not Jfuctiia jra#(Bieiisis,de VemenilT, 1845). 

Shell longitudinally subovate, moderately convex, or rather ^ 
in the umbonal and anterior regions, as well as along the posterior 
bonal slopes ; basal margin semiovate ; anterior margin more or less 
narrowly rounded; posterior very attenuate, and, at the extremity, 
subangular ; umbonal ridge well defined ; cardinal margin behind the 
beaks slightly concave in outline, oariuate, and sloping backward, 
with arather distinct, broad concavity or impression between it and the 
umbonal ridge, in &ont of the beaks, sloping more abruptly with a con- 
vex outline ; beaks moderately prominent, and located generally about 
two-fifths the entire length of the valves behind the anterior margin. 
Surface ornamented with very fine and regular, concentric strise, which 
become obsolete on the posterior umbonal ridges- 
Length, 0.42 inch; height, 0.20 inch; convexity, 0.10 inch. 
The specimens oi this little shell yet obtained from Nebraska are 
smaller and more pointed behind than in the average adalt size of iV. 
hellistriata from the typical localities in Illinois, as well as rather more 
finely striated, but they agree so closely in form and general appearance 
as to render their identity with that shell almost certain. I have not seen 
any specimens from theKebraskalocalitiesshowingthe hinge, but Dr. Ste- 
vens describes the Illinois specimens as having "about twenty-five teeth, 
five of which are smaller than the others, and clustered under the beaks." 
Whether Professor G-eiuitz is right in referring this species to N. 
Kazanensis of Verneuil, is a question I have not the means of determin- 
ing, only knowing that shell flx)m figures of moulds of the exterior 
left in the matrix. If I may form an opinion from these figures, I 
should say that It is very similar to our shell, but scarcely more so than to 
fllinois specimens, from the typical localities in the Ooal-Measures of 
that State. If the smaller size of the Nebrasica specimens should be an 
objection to their being specifically identical with JT. belKstriata, it 
should be remembered that this objection will equally apply to their 
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reference to the Russian species, wliich is very nearly of the same size 
as the typical lUiHols speciineos ofiV. bellistriata. 

Supposing the published iignres of N.partinculw,v. Keyserling, and iP. 
Kaza/nensis, cte Vemenil, to be even nearly .correct, I must difier widely 
from Profeasor Geinitz in regard to their representing the same species. 
Indeed, it is rarely the case that two species of this genus are more uti- 
like, even if we compare recent and Carboniferons species. The N, par- 
iuieiilus, if correctly represented, is ecrtainly distinct from the Nebraska 
and Illinois shell, which, although varying somewhat, never assumes the 
form of Count von Keyserling's species. 

Locality and position.— Divmon of the Nebraska City eection; also 
at a lower position in the Ooal-Meaenres at Leavenworth, Elansas, and 
various localities in Iowa, Illinois, &c. I have likawiae identified jjremef)/ 
the same smaller and more attenuate variety of tMs shell among 
specimens sent by Professor Stevenson from the Lower Coal-Measutes 
of West Virginia. 

Genus MACEODON, Lyeett. 

Maohodon tbnuistriata, M. & W. 

Plate X, Pig. 20 a, h. 

Mact-odon' ieauiairiata, Meek & Woi'then, 1867, Proceed. Cliicago Acad. Sci., I, p. 17. 
Area stnaia, Geinitz, 1866, Garb, nnd Dyaa in Neb., p. 20, Tab. 1, Fig. 32 ; (uot MytiVdcs 
eti-tatas, Sdiloth., 1817|=:^rco stnoia, V. Scliauroth, 1856). 

Shell small, rhombic-oblong, rather distinctly convex, along the um- 
bonal slopes, and near the front, a little more than twice as long aa 
high ; basal and cardinal margins parallel ; the former nearly straight, 
or somewhat sinuous near the middle; cardinal margin straight, not 
quite eijualing the greatest anteroposterior diameter; anterior side 
rounding up from below bo as to meet the hinge nearly at right angles ; 
posterior basal margin naiTowly rounded ; posterior margin obliquely 
truncated, often a little sinuous above ; dorsal region behind the umbo- 
nai aloj)e compressed ; beaks convex, a little flattened, Incurved, and 
rising somewhat above the hinge margin, located abont half-way between 
the midclle and the front ; flanks broadly impressed or concave from the 
nmbonal regions obliquely backward to the faintly sinuous pai't of the 
base ; cardinal area unknown j posterior linear teeth abont three ; 
surface ornamented with distinct marks of growth crossed by radiating 
raarltings, which on the compressed posterior dorsal region form rather 
well-defined radiating lines; anteriorly, however, these diminish in 
size so as to become very minute or scarcely visible, crowded, obso- 
lescent etriEe. 

Length, 0.75 inch ; height, 0.31 inch ; convexity, about 0.30 inch. 

Professor Geinitz hasidentifled this with the well-known M. striatus(=^ 
MyUUtes striaims of Schlotheim). It may be at once distinguished from 
that species, however, by its costaa becoming mere minute obsoleecenc 
stride on the middle and anterior portions of the valve«. In order that 
the student may liave the means of making the comparison for himself, 
I have also given, on the some plate. Fig. 27, an exact copy of Professor 
Geinitz's figure of the M. striates, from the Permian rocks of Germany, 
given in his "Dyaa," Taf. Sin, Pig. 33 a, from which onr shell differs 
in so many points that I think there can be but one opinion among 
paleontologists generaHj', in regard to these shells being clearly distinct 
species, I do not wish to disguise the fact, howevei', that M. etriatim 
(or at least forms referred to it) varies in the size of the radiating 
costBe, some of them having the ribs not more than half as large as 
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those of the esample copied from Professor Geinitz. Au exaraination 
of good European specimens, as well as of all the published flgureis, 
shows that they are always as coarse (and gAierally even more so) on 
the anterior part of the valves as behind, and never become mere minute 
lines on any part of the valves, while there are other differences not to 
M overlooked. 

The Borfaee markings mentioned, together with its much less ven- 
tricose form, will also distingnish our shell from if. twmidus{=Bysso-area 
tumida) of Sowerby, Prom Ma^rodan earbonariusl=Arca carbonaria), 
dox, it will be at once distinguished by its finer radiating stride, and its 
beaks being placed less nearly over the anterior margin. 

Locality and, position. — Division C of the Nebraska City section. It 
also occurs in. the Upper Ooal-Measures of Springfield, Illinois, and at 
other localities of that State in the Lower Ooal-Measnres. Dr. White 
has likewise found it in. tbe Upper Coal-Meaanres of Weatem Iowa. 

Genus SCHIZODUS, King. 

SCHIZODUS CURTUS, M. & W. ! 

PI. X, Fig. IB a, b, c, (df) e. 

ScMzodus cariiie, Meek &. Worthen, 1866, Proceed. Chicago Acad. Sci., 1, p. 19. 

T ICosficus, Swallow, 1858, Traus. St. Louis Acad. Sci., 1, p. 193. 

itossious, Geinitz, 1866,Cwb, und Dyaa in Kcb., p. 18, Tab. 1, Fig. 28 ; (not 3. Eos- 

slcu», do Veruouil?) 
Corap. Sch. rolandatue. Brown ep., 1841, as figured ia King's Perm. Fosa., England, PI. 

XV, Fig. 30. 

Sbell Small, suborbicolar, rather compressed, thin; anterior side 
obliquely subtruncated, with a convex outline above, and rounded into 
the base below ; base deeply rounded anteriorly, and ascending with a 
slightly straightened outline, or even sometimes very faintly sinuous, 
behind ; posterior side narrower than tbe front, nearly vertically trun- 
cated, so as to form almost a right angle with the base at the termina- 
tion of the umbonal ridge, and more or less rounding into tbe cardinal 
margin above ; posterior dorsal region behind the umboual ridge com- 
pressed and cuneate; cardinal margin sloping more or less behind the 
beaks ; beaks elevated, incurved, and placed very slightly in advance 
of the middle ; umboual slope rather distinctly angular from tbe beaks 
to the posterior basal extremity ; flanks just in advance of this ridge, 
sometimes faintly concave ; surface marked with very fine coneenti-ie 
strise. 

Length of the largest specimen of the form from which the above 
description was drawn up, 0.43 inch ; height, 0.3S inch ; convexity, about 
0.16 inch. 

The fdregoing description was made out from a fine series of speci- 
mens from Nebraska City, but this shell agrees so nearly with S. curtus 
from the Coal-Measures of Illinois (see Fig. 13, e,/, g, of same plate, given 
for comparison from an Illinois specimen from the original locality), that 
nearly every word of the description would apply equally well to-that 
shell ; the only differences being in the slightly straighter and more 
sloping posterior margin, and greater convexity of the Illinois sbell. 
The latter character, however, is almost certainly due to the accidental 
compression of the Nebraska specimens, all of which, when carefully 
examined, show minute cracks on each side of the beaks, evidently 
produced by accidental pressure. The Illinois specimens being perfectly 
preserved, with the substance of the shell remaining, show the surface 
strife rather more distinctly than those from Nebraska, which are casts 
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of the exterior. Without intending to express a positive opinion in 
regard to the relations of these two iforms, 1 have concladed to refer the 
Nebraska City specimens provisionally to 8. curims. 

In regard to both of these forms being distinct from S. Mossimis, how- 
ever, provided the figures given in the Geology of Bmsia are exaot and 
represent normal forms of that shell, 1 think therg is much less room, for 
doubt. On comparison with these, Figs. 2L«and 21 &, which I have re- 
produced' for that purpose, particularly Fig. 21 a, which is the typical 
form of S. Bossious,'* it will be seen that the Nebraska shell has the 
beaks much more promipeut, and the antero-ventral region mnch more 
deeply rounded, while its posterior margin is more nearly vertically trun- 
cated. Its posterior basal margin is also more angular in outline. Now, 
in idl these characters the Nebraska shell is very constant. It is true 
there is another associated forni, of which all of the few specimens I 
haye seen are larger. This (see Fig. 13 d) 1 think almost certainly a dis- 
tinct species, having seen no intermediate forms. 

The shells here described, including both the Nebraska and Illinois 
specimens, are certainly very closely allied to S. rotundatxis of Brown, and 
if identical with any European shell I should think would have to be 
referred to that species. 

The drawings I have given are made with great care, and all the points 
of difference mentioned above and represented in the figures, both from 
the specimens and the figures reproduced for comparisoD, may be relied 
upon. 

Locality amd position. — The specimens represented by Fig. 13 a, b, c, 
and d, are from division C of the Nebraska City section. That repre- 
sented by Fig. 13 e,/,^, is from the Wabash cut-off, Iliinois Upper Ooal- 
Measures. I also have somewhat larger specimens, agreeing nearly with 
the latter, from the Ooal-Measures near Atchison, Kansas. The same 
form is likewise found in the Lower Coal-Measures of Illinois. Accord- 
ing to Eichwald, however, 8. Bossiem occurs both in the Carboniferous 
and Permian rocks of Eussia. 

SoHizoDus Whbbleei, Swallow, sp. 

PI. X, Fig. 1 a, i, c, d, (and e,f?). 

C^Hcat'dia ? Wheeleri, Swallow, 1862, Trace, St. Lonis Acad. Vol, I, p. 96. 
Sehisodtia ofiaeunw, Qeinitz, 1B66, Cart, und Dyas iw NelDraska, p. 20, Tab. i, Pigs. 30 
and 31 ; (not Sowerbj, 1831). 

Shell attaining a medium size, longitudinally subovate, moderately 
convex; anterior side wider than the other, and regularly rounded; 
posterior side narrowed, and obliquely truncated J basal outline rather- 
prominently rounded anteriorly, and straightened, or slightly siuuons be- 
tween the middle, and sharply rounded or subangular posterior basal 
extremity ; dorsal margin straight, and sloping from the beaks to the 
truncated posterior edge ; beaks rather depressed {for a species of this 
genus), incurved, and placed about half-way between the middle and the 
front, or perhaps nearer the middle ; posterior umbonal slope rather 
prominent, or usually forming a rather obtuse ridge near the posterior 
basal extremity i surface with merely fine lines and obscure marks of 
growth. 

Professor Swallow's typical specimen of Gypricardia ? Wheeleri, ao- 
cording to a tracing he permitted me to make from hia drawing, meas- 
ures 1.16 inches in length, and 0.81 jnch in height. 

' Tho other figare, 31 6, is said not to. be exactly correct, and bMidas may belong to 
another species. 

H. Ex. 19 14 



>y Google 



210 UNITED STATKS QEOI.IJ»GICAI. SURVEY OF 

It is possible tbe shell described iiniler the above name by Professor 
Swallow may be distinct irom those figured by Prof^sor Geiiiitz, as the 
hinge and interior of the two cannot be compared ; yet the tracing of 
the 8. Wheeleri, as may be seen by Fig. 1 ft of Plate X, is so nearly like 
Professor Geinitz's figures (one of ■which I have also copied on the same 
plate (Fig. 1 a), that I can scarcely doubt their identity. 

Figures 1 c, d, of Plate X, represent the exterior and interior, hinge, Sec. 
of a beautiful specimen, apparently of the same shell, from the Upper 
Ooal-Measures of Adams County, Iowa, kindly loaned to me by Dr. 
White, the Iowa State geologist. Figures 1 e and 1 / of the same plate, 
represent an internal cast of a larger specimen, also loaned by Dr. White, 
from theUpperOoal-Measuresoftlniou County, Iowa. Although the lat- 
ter is larger, and differs slightly from the outline of Professor Geinitz's fig- 
ures, if we make allowance for its larger size and for the fact of its be- 
ing an internal cast, I see no very satisfactory reason for regarding it 
as a distinct species, though it may be so. At any rate, all of these 
four shells — that is, the typical S. Wheeleri, the one figured by Professor 
Geinitz, and the two from Iowa — differ more decidedly from the published 
figures of 8. ohscurv.^, to which Professor Geinitz refers the Nebraska 
City specimens, than they do from each other. For instance, it will be 
observed that they all have the nmbones less prominent and less ven- 
tricose than is represented in the published figures of 8. oiscurus; 
while they all, both in internal casts and testiferous specimens, present 
a straightne^ of the posterior dorsal elope, and a distinctly truncated 
outline of the anal margin, never yet represented, so far as I have been 
able to see, in jS, obscu^-us. In most of these points of difference, it will 
be observed that these shells agree more nearly with a form figured by 
Professor King, under the name 8. Schlotlieimi, Geinitz, on Plate XV, 
Fig. 32 of his Monograph of the English Permian fossils. Professor Gei- 
nitz, however, thinks this .specimen figured by Professor King does not 
belong to his 8. ScJiloiliMmi, It certainly looks very unlike any of those 
figured by Professor Geinitz under that name in his work on the Ger- 
man Permian fossils, although the figures there given under the name S. 
Schloffieimi represent at least three forms differing much more widely 
.fix>m each other tiian the Nebraska and Iowa shells differ from each 
other, or from the typical 8. Wlteeleri of Swallow. 

Until these shells can be better known, I have preferred to refer them, 
provisionally, to Professor Swallow's species, and at the same time to 
give figures of the several types, so that others can have the means of 
forming their own conclusions on these points. 

LooaUty o/nd position. — Professor Swallow's type of 8. Wheeleri is from 
the Upper Coal-Measures of Caldwell County, Missouri. The'Specimens 
.figured by Professor Geinitz are from division C of the Nebraska City 
. section : and those I have figured from Iowa came from Adams and 
Union Counties, where they were found by Dr. White near the middle 
' of the Upper Ooal-Measures, associated with many of the same fossils 
found in division of Nebraska City. All of these forms also occur in 
the Coal-Measnres of IDinois. 

SoHizoDus, undt. 

Fl. X, Fig. 2. 

Of this form I have seen but a single specimen, consisting of an 

external cast of one valve. In its . general outline it is decidedly more 

like 8. ohscurus than that figured by Professor Geinitz under that name 

from the same i>ed at Kebraska City ; and yet it seems to differ from 
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the latter, as well as from S.obseurus, iu being more compressed, iL 
will also, on compaTiaon, be at once seen to differ from the other Nebraska 
City specimens, as well as frorei those from Iowa, in haviEg its umbones 
more elevated and its anterior ventral margin more deeply rounded in 
outline. Without other specimens for comparison, I would not be will- 
ing to refer it to S. obsmirus, nor yet to name it as a new species. 

It is also worthy of note that the form under consideration is quite 
as nearly like one of the specimens figured by Professor Geinitz on Plate 
XIII of his work on the Permian fossils of G-ermany, under the name 
B. ISchlothmtii, though quite unlike the others. I mean his Figure 12 
of the plate referred to. Not hairing access to his original description 
of the S, Sohlotheimi, I do not know which of the forms he has figured 
on the plate above cited is the type of that species. 

Locality a/nd, position. — Di\'ision O of the Nebraska City section. 

Genus MODIOLA, Lamarck. 

MODIOLAl SUBELLIPTICA, Meek. 

PI. X, Fig. 5. 

CKdoyAiitTw {PleMropAonis) oecidsniiilie, Geiuitz, 1866, Carb. mid Dyas inNeb,, p. 23, Tab. 

n, Fig. 6; (not Plearophoms ooddeatalis, M. and H., 1858). 
Flearojihorvs siibellipiieus, Meek, 1867, Am. Joai, 8cj. and Arts, Vol. XLIV, new series, 
p. 181. 

Shell narrow, subelliptical, rather convex, extremely thin, usually a 
little more than twice as long as high j basal margin nearly straight, or 
sometimes very slightly convex or sinuous near the middle, rounding 
up at each extremity ; anterior margin narrowly rounded ; posterior 
extremity more compressed, and more broadly round, sometimes a little 
oblique above ; cardinal margin somewhat straightened along the mid- 
dle but rounding imperceptibly into the anterior and posterior extrem- 
ities ; beats much depressed, or scarcely distinct from the cardinal mar- 
gin, moderately convex and placed very near the anteilor margin, but 
not terminal ; umboual slopes formingavery obscure narrow ridge, which 
extends, with a slight curve from each umbo, to the posterior basal 
margin. Surface marked with moderately distinct lines of growth, 
which on the posterior dorsal rigion above the umbonal ridge, are crossed 
by veiy minute or microscopic rEidiatiug and rather distinctly divari- 
cating stride. 

Length of largest specimen seen, 1.03 inches ; height of same, 0,45 
inch ; convexity, about 0.25 inch. 

Professor Geinitz referred this species to Pleurtyphorus oecidentalis, 
M. and W., but it is a widely distinct shell, differing greatly in having 
its beaks scarcely distinct from the cardinal margin, instead of promi- 
nent and nearly terminal. It also differs in the outline of its dorsal 
margin, which is concave in P. ocHdmtalis; while the latter is a much 
thicker shell. Indeed, a careful es:aminatiou of a good series of speci- 
mens, obtained from Hebraska City hy Dr. Hayden's survey, since the 
publication of my review, in the American Journal of Sciences, of Pro- 
fessor Geinitz's work on the Nebraska foadlSj has clearly satisfied me 
that this shell is not a Plmrophoms at all, as ils internal casts show no 
tracesof the posterior hinge teeth OF intemalridgesof that genus. Its gen- 
eral form and divaiicating minute radiating stxiee, depressed beaks, &c., 
seem to indicate affinities to some of the seotioi).s of the genu? Modiola, 
thoughit may possibly be found to fall into the genus CarS-wmorp/ta, and 
have to take the name C svAelUptica, or into Modioniorpha and have to 
be called M. svielUptim. 
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LoeaMt)) rniAposiUoii — Division of tlie Nebraska City section j also 
at a lower iKJsition in tlie OoaLMeasure at Riverside, three miles below 
Atchison, Kansas. 

Genus PLEUBOPHOKUS, Khig. 

Plbubophorus oblongus, Meek. 

PI. X, Fig. 4 a, b, e. 

5, Carl), und Dyas in Neb., Tab. II, Fig. 1 ; (not 

Shell small, longitudinally oblong, about twice as long as higli, mod- 
erately convex, particularly along the umbonal slopes from the beaks 
to the posterior basal margin, but without any defined angle or ridge 
there; cardinal margin nearly straight, and subparallel to the base, 
about equaling two-thirds the entire length of the valves; basal mar- 
gin moi-e or less distinctly sinuous near the middle, at the termination 
of a broad, oblique impression or concavity extending from the anterior 
side of the beaks under the umbonal slopes to the lower margin ; an- 
terior margin narrowly rounded below; posterior side much widei', 
rounded, or sometimes obliquely subtruncated above; beaks convex, very 
oblique, obtuse, located one-seventh to one-eigbth the length of the 
valves behind the anterior extremity ; surface with apparently only 
fine concentric marks of growth ; muscular impressions faintly marked ; 
" " e behind the anterior one small ; posterior lateral tooth slender and 



Length of largest specimen seen, O.M inch ; height, 0.24 inch ; con- 
vexity, about 0.14 inch. 

Although this shell resembles in external characters some of the 
short varieties of the so-called Flmi/rophortis Pallasi, from the Bussian 
Permian rocks, I cannot agree with Professor Gteinitz in referring it to 
that species, because some of the internal casts before me show that the 
Nebraska shell has a distinct, elongated, linear posterior-lateral tooth, 
as we see in true PleuropJwms ; while the Kussian species is both figured 
and described as being "completely edentulous," and is consequently 
not a Pleuropliorus, but more probably a Gardminorpha. ^n addition 
to this, onr shell htis a much straighter and proportionally longer hinge, 
is not, so far as yet known, so variable in form, and has its anterior 
muscular impression defined by a weaker and less oblique ridge. 

I am also compelled to differ with Professor Geinitz in regard to the 
identity of this and the form represented by his Pig. 3 of the same 
plate; and as I have elsewhere stated, more decidedly, in regard to the 
latter 'being identical with the Eussian species PaUasi, from which I 
believe it to differ genericaJly. 

Locality and 'position. — Division of the Nebraska City section. 

PZ,EUJ10PH0RUS OCCIDEHTAilS, M. & H. ? 
PI. X, Pig. 12. 

Fl&iropkorom ocdaeatalU, Meek & Haydca, 1658, Traus. Albany Inst., IV; 1864, 

PalKont. Upper Missouri, p. 35, PI. I, Fig. 11 a." 
CiJ&gifcoiwia FaOaai, Geinitz (pars), 1866, Caib. vai. Dyas in Heb., p. 23, PI. 11, Fig. 3; 

(not MyUUa Pallasi, de Vern., ie4&). 

Internal cast small, narrow-oblong, moderately convex: along the um- 
bonal slopes; basal and dorsal margins nearly straight and sub-parallel, 



yGoQi^lc 



NBEKA8KA AND PORTIONS Or ADJACENT TBRRITOIilES. 213 

or converging Blightlyforward; posterior side wider than the anterior, 
rather compressed, obliquely sub-truncated above and narrowly rounded 
below ; anterior side very short and rounded ; beaks very oblique, located 
almost directly over the anterior extremity; posterior dorsal region, 
with three obliqne radiating ridges, extending from behind the beaks tiJ 
the anal margin, the lower one forming the umbonal ridge; below the 
latter traces of two or three much smaller radiating linear marks are 
seen ; impression of posterior lateral hinge tooth distinct along the car- 
dinal margin; internal ridge bounding the anterior muscnlar sear, well 
defined and ranging nearly vertically. 

Length, about 0.46 inch; height, 0.2i inch. 

It is not without some doubte that I have referred this form, which 1 
only know fi?om Professor Geinitz's figure Of an internal cast (copied on 
PL X, Fig. 12), to P. ocddentalis, M. & H., though strongly inclined to 
believe it the same. It is much more like that species than the figure 
of it given in our Palaeontology of the Upper Missouri would lead one 
to suppose, the error in the engraving giving the shell too much of a 
pointed appearance anteriorly. When allowance is made for this fault 
in the engraving, and it is borne in mind that Professor Geinitz's figure 
represents an' internal cast, and that the thickened shell in the region of 
the umbones must have made the beaks look much more prominent than 
in the cast, it will be understood that the form under consideration mast 
have closely resembled P. ocddmtalis. 

Whatever may be its relations to that shell, however, it seems to me 
very clear that it must be widely distinct, as I have elsewhere shown, 
from the so-called Mytilus Pallasi, de Venieuil, which, as ah-eady stated, 
la both figured and described as a ''.completely edentulous" shell; while 
that under consideration, as shown by the cast, has the long posterior 
lateral tootil, as well as the general physiognomy of true Pleurophorous. 
In short, as suggested by Professor King, the so-called Mytilm Pallasi, 
has the hinge characters of Gardiomorpha ; but whether a Cardioinorplta 
or not, it can scarcely be possible that it belongs to the same genus as 
the shell under consideration. 

I should be much more inclined to think onr shell identical with 
Pleurophorm costatus, Brown, than with the M. Pallasi; for on com- 
parison with Professor King's figures of that species (Perm. Foss., 
England, Tab. XV, Figs. 13 and 14), they will be seen vei-y closely to 
resemble it. 

Jjocaliiy and posiUon. — The typical specimens of P. ocoidentalis were 
from the Upper Coal-Measures in Otoe Oity, Nebraska, opposite the 
northern boundary of Missouri. The specimen figured by Professor 
Geinita, and copied on Plate X, was found in division B of the j^Tebraska 
City section. I have also seen the same shell from the Upper Ooal- 
Measures of Illinois, at Grayville. 

Genus EDMONDIA, de Koninek. 

Edmohbia eeflexa, Meek. 

PI. X, Fig. 6, a, J>; and Pi. IV, Fig. 7.? 

Shell sub-elliptical, the length beingabout twice the height, moderately 

convex in the umbonal and central regions, but without any defiue<l 

anterior or posterior umbonal ridges ; basal mai^in forming a broad, 

sem-ielliptic carve ; anterior and posterior ex&emities snbeqnally 

rounded ; dorsal margin somewhat straightened along the middle, but 

rounding into the extremities, without a defined escutcheon, or lonule ; 
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beaks nmeb depressed, obtuse, and rising very little above the hinge 
margin, placed near half-way between the middle and the front; sur- 
face with fine lines and small undulations of growth. (Hinge and in- 
terior unknown.) 

Length, 0.60 inch ; height, 0.30 inch ; convexity, about 0.19 inch. 

Internal casts of this species show an impression near the hinge^ be- 
hind the beaks, apparently made by a cartilage lamina, such as we see 
in the genus Mdinondia, to which I have provisionally referred it. At 
first I was inclined to think the depressed character of the beaks might 
be due to some accident ; but finding it to be constant in several exam- 
ples, showing no evidences of distortion, I can but regard it as a natural 
character of the shell, though this would not necessarily prove it to be- 
long to this genus. 

In all the specimens yet obtained the anterior margin above the middle 
seems to be slightly reflexed, as if tlie valves had been a little gaping 
there. 

Locality and position. — Division C, and Morton's shaft, Nebraska City 

BdmondiaI glabea, Meek. 
PI. X, Pig. 7 a, b. 

Shell subelliptical, rather compressed, or moderately convex; length 
about ouee and a half the height ; extremities rounded, the posterior a 
little wider than the other; basal margin semielhptic in outline; um- 
bones rather obtuse, risiag moderately above the dorsal margin, and 
placed less than half-wayforward from the middle toward thefront ; cardi- 
nal margins sloping very slightly from the beaks backward, and rounding 
imperceptibly into the posterior margin, declining more abruptly an- 
teriorly, with a slight excavation in front of the beaks, but without a 
defined lunule ; both valves without anterior or posterior umbonal ridge 
or escutcheon. Surface with faint lines and very obscure traces of 
stronger concentric marks of growth. 

Length, 0.67',inch ; height, 0.45 inch ; convexity, about 0.20 inch. A 
single imperfect specimen from the same locality and ]>ositioQ, probably 
of this species, shows obscure rounded concentric undulations, and 
measures 1.60 inches iu length, and about 1.16 inches in height. 

AU the specimens I have seen being casts of the exterior, giving no 
clew to the hinge and internal characters, it is only provisionally I have 
referred this species to Edmondia. I know of no species with which it 
may be confounded, unless it may be some of the forms briefly charac- 
terized, by Professoi' Swallows under the names Cypricardia, Oardinia, &c. 
As near as I can determine from his diagnoses, however, it seems to be 
distinct from all of these. 

Locality and position. — Division of the Nebraska City section. 

Edbiondia ? Nebbascbnsis, Geinitz, sp, 
PI. X, Pig. 8 a, h. 

i Neb,, p. 16, Tab. 1, Fig. 25. 

Shell subovate^ compressed, more or less rounded at the extremities ; 
length nearly once and a half the height ; basal iuargin broadly serai- 
elliptic or semiovate in outline ; dorsal margin sloping from the beaks, 
but more abruptly in firont than behind, rounding into the extremities; 
beaks moderately prominent, and located somewhat in advance of the 
middle. Surface marked by broad, rounded, rather regular concentric 
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furrows, separated by sharp, moderately prominent coDcentric liuear 
ridges, whicli sometimes show under a niaguifler indications of being 
minutely creuate ; impressions or furrows between the ridges, showing- 
concentric stride, which, by the aid of a lens, in a cross light, iippear to 
be crossed by fine, nearly obsolete radiating markings. 

Length of largest specimen seen, 1.35 inches ; height, 0.95 inch ; con- 
vexity, about 0.30 inch. 

It will be observed that our figure 8J> does not exactly agree in outline 
with that given by Professor Geinitz, andrepresents alai'gex- shell. Hence 
I am in some doubt whether or not it is the same. As it came from the 
same locality and position, however, and agrees more nearly with bis 
figure than any of the other specimens of this size obtained there, 1 have 
concluded to refer it provisionally to that species. 

I'rom the same bed, at the same locality, a number- of smaller, more 
rounded specimens with more nearly central beaks were obtained, ap- 
parently agreeing almost exactly, in their furrows and ridges, mth that 
described above. Fig. 8 a of PI. X represents one of these forms. It 
was probably from one of these that Professor Geinitz's Fig. 27, of his 
Tab. 1, was drawn^ though that figure represents the beaks more exactly 
central^ and thehmge margin straighter, than any of our specimens. It 
is possible that these may all belong to the one species, Nehrascensis ; 
though I suspect them to be distinct, not merely from the differences of 
size and form, but because I have not seen satisfactory evidences of 
their concentric ridges being minutely crenate^ as in the larger, more 
elongated shell. Should these smaller, shoiterindividuals prove distinct, 
they may take the name Edmondia ? G-eimtsii. 

In regard to the generic relations of these shells, it is proper to 
remark that Professor Geinitz only referred them provisionally to the 
genus Astarte, and says he thinks they may belong either to Mlmondia 
or Cardiomorj>ha. In this opinion I fully concur with him, as, it is mapU- 
itest that they are not true Astarte, because they have the dorsal mar- 
gin behind the beaks, erect, and not inilected or excavated, and want 
the deeply impressed, sharply defined luuule of Astarte. They, more- 
over, seem to have been much thinner shells- than we usually see in 
that genus. The absence of a defined luuule and inflected dorsal mar- 
gin ^so separates these shells from Astariella, some of the species of 
which they closely resemble in form and surface-markings. 

These shells seem to be related specifically to some of the forms de- 
scribed by Professor Swallow, under the names Cardinia, Edmondia, 
Oypricardia, &c., and may possibly be identical with some of them, but 
so far as 1 have been able to determine from descriptions alone, they 
seem to be distinct. 

Locality and position. — Division of the Nebraska City section. 

Edmondia suBTRtfNCATA, Meek. 

PI. II, Fig. 7. 

Shell longitudinally oblong, being between one-third and one-fourth 
longer than high, moderately convex, the greatest convexity being near 
the middle ; posterior margin subtruncated, though convex in outline 
and rounding abruptly into the basal and cardinal margins ; base bat 
slightly convex in outline along the middle, and rounding up rather more 
gradually anteriorly than behind ; anterior mairgin sh^ort and narrowly 
rounded below, abruptly and obliquely truncated above ; dorsal margin 
nearly straight and scarcely declining behind the beaks ; beaks rather 
1, convex, and placed n«arer the anterior end than the middle. 
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Surface of cast marked witli moderately distinct irregular undula- 
tions. 

Length, 1.33 inches ; height, 0.95 inch ; convexity, about 0.50 inch. 

It is possible that this may be the form figured by Professor Geinitz 
on Plate I of his work on the Nebraska fossils, as Astwrte gibbosa of Mc- 
Coy, though it is proportionally longer, being more oblong in outline, 
and less ventricose. Neither of these shells belong to the genus Astarte, 
however; they are probably JEdmondia or Oardiomorpha. The identity 
of either of them with McCoy's species is exceedingly doubtful, how- 

LocaUty and position. — Eock Bluff, Nebraska, Upper Coal- Measures ; 
we also have it from a sHll lower position in the Ooal- Measures at Atchi- 
son, Kansas, and, 1 believe I have seen it in the Illinois Lower Coal- 
Measures, though of this I am not quite sure. 

ED3I0NDIA ASPINWALLBHSIS, Meek. 

PL IV, Pig. 3 a, b, c. 

EAmondm AaphiwalTiama, Meok, 1871, Dr. Hayden'a Eeport of Geol. Survey WyomiuE, 
p. 299. 

Shell longitudinally subovate, moderately convexj the greatest con- 
vexity being a little in advance of and above the middle ; base nearly 
semi^liptic in outline : posterior side rather narrowly rounded, or some- 
times very faintly subtruncate obhquely above ; dorsal margin nearly 
straight just behind the beaks, but very gradually declining with a 
slightly convex outline posteriorly ; anterior side quite short and de- 
clining very abruptly firom the beaks above, and rounded below : beaks 
rather depressed, incurved, and located nearer the anterior end than the 
middle. Surface of cast with moderately distinct, irregular concentric 
undulations ; showing behind the beaks distinct impressions of the car- 
tilage fulcra. 

Length, 1.45 Inches; height, 1.03 inches; convexity, about 0.68 inch. 

This species resembles the last somewhat, but differs in being more 
ovate, instead of nearly oblong, owing to its narrower posterior extrem- 
ity, and more elevated beaks. Its undulations are also more obscure, 
and its beaks more pointed. 

Locality and, position. — Aspinwall on the Missouri, in apparently a 
somewhat higher horizon than any of the beds exposed at Hebraaka 
City. It also occurs at various horizons in the Coal-Measures of Illi- 
nois, and in the Lower Coal-Measures of West Virginia. 

Genus OHiENOMYA, M. & H. 

Ch^nomya Lbavenworthbnsis, M. & H. 

PI. II, Pig. 9. 

Allorisma Leavenaoriheneis, Meek iSr Haydeu, Deo'r, 1858, Proceed. Acad. Nat. Sci. Philad., 



Of this curious shell, we have but a single fragment, consisting of 
the postei'ior, extremely widely gaping portion of the two valves united. 
The species is so peculiar, however, and so entirely unlike any other 
form known in these rocks, that it can scarcely be possible to confound it 
with any other shell. It shows the^lines of growth, and smaU con- 
centric wrinkles, abruptly deflected parallel to the distinctly truncated 
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and widely gaping posterior margiu, very clearly ; and even the radi- 
ating rows of minute granules are well preserved on tlie lower half. 

Locality a/nd position. — The specimen figured ia from near the middle 
of the Eock BItSp section of the Upper Coal- Measures. The species was 
originally described, from a flark argillaceous limestone of the Coal- 
Measnres, at nearly the level of the Missouri Eiver, at Leavenworth, 
Kansas. It also occurs in the Coal-Measures of Iowa, Missouri, and 
Illinois, being sometimes found below the middle of the series in tiie 
latter State. 

ChjEnomya MiNEHiHA, Swallow, sp. 

PI. — , Fig. 13 a b. 



Shell rhomboidal in outline, very convex, distinctly less than twice as 
long as high: posterior truncation very oblique, and gaping nearly to 
the full breadth of the united valves, but without reflesed edges, dorsal 
margins comparatively short, concave in outline, and rather distinctly 
inflected ; basal margin forming a gentle curve from the sub-angular 
posterior basal extremity forward, and obliquely ascending anteriorly to 
the very short abruptly rounded anterior endj beaks very oblique. 
depressed, incurved, and located nearly over the anterior extremity; 
posterior umbonal slopes prominently rounded or sub-angular, and 
extending obliquely backwai-d and downward to tlie posterior basal angle. 
Surface of cast showing obscure marks of growth parallel.to the basal 
and truncated posterior margin, being rather abruptly flexed in crossing 
the umbonal ridge. 

Length, 1.58 inches; height at posterior end of hinge, 0.93 inch; con- 
vexity near the middle, 0.78 inch ; breadth of posterior gap, 0.56 inch. 

I am not entirely sure that i^is is Professor Swallow's species, though 
it agrees pretty well with his description, and almost- exactly with a 
tracing in my possession of one of Professor Swallow's drawings, uudei-- 
stood by me to be from his type specimen. It wUl be distinguislied 
fi-om the last by its shorter and more rhombic form, more obliquely trun- 
cated posterior margin, and shorter, narrower, and more oblique ante- 
rior. Perfect specimens would probably show the usual granulations of 
the surface. 

JOociUiijf a/ndposiUon, — The typical specimens described by Prafessor 
Swallow, were from the Middle Coal.-Measure, at Lexington, Missouri. 
That here described and figured on PI. II, was found in the Ooal-Meas- 
ures, at Plattsmouth, Nebraska, in bed Ho. 2, of the section at that 
place ! but it was inadvertently omitted, atnong the fossils mentioned in 
the Plattsmouth section. 

Genus ALLOItlSMA, King. 

Alloeisma. (SEDawiCKiA) EEPLESA, Meeli. 

PI. X, Pig. 15. 

Shell rather small, longitudinally snbovate, rather convex in the 
central region ; nearly twiceas long as high; anterior margin rounded in 
outline ; base forming a snbelliptic curve, excepting that it is slightly 
sinuous in advance of the middle ; posterior margin compressed, and 
ascending obliquely from the base nearly half-way up, and a little 
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straighteneti, or evea slightly sinuous, in outUue ; above the middle, trun- 
cated obliquely forward and distinctly gapiug or reSexed ; dorsal inargiu 
concave in outline behind the beaks, and rounding forward into the 
anterior border in front of them ; beaka depressed and placed near half- 
way between the middle and theft'ont, with slight backward inclination, 
somewhat as in Numlxma; posterior dorsal part of the valves com 
pressed, and provided with two obscure ridges nearly parallel witli the 
cai'dinal edge, excepting that the lower, which is usually mder than the 
other, is more oblique. Surfaceornamentedwith obscure lines of growth, 
and small, very regular eoneentrie wrinkles, which become obsolete on 
the posterior dorsal portion of the valves, aad quite distinct on all the 
more convex parts, where they curve parallel to the basal outline, being 
a little straightened, or even very shghtly arched, as they cross an ob- 
scure, undeflned concavity extending from near the beaks to the sinuous 
part of the base ; crossing the concentric marking', exceedingly small, or 
almost microscopic, rather distant radiating lines may also be seen 
under a strong magnifier ; on the anterior part of the valves, and near 
the beaks, these lines seem to be nearly or quite continuous, but on the 
posterior ventral portions they are seen to be composed of the usual 
minute granules. 

Length, 1.50 inches ; height about 0.55 inch ; convexity near 0,38 inch, 

This must be a very neat, pretty species, when found entira It is 
remarkable for its concave dorsal margin behind the bealcs and its ab- 
ruptly gaping truncated posterior extremity. This gap, however, is 
entirely above the middle, and seems to have a somewhat u]jward direc- 
tion. In its gapiug posterior, and some of its other characters, it resem- 
bles the genus Ohmnomya, though its general physiognomy- is different, 
being much more like that of Lyoasia. Specifically, it is perhaps most 
nearly related to the shells described by Dr. Shumard from the Upper 
Coal-Measures of Kansas, under the names Leptodoinus Topekaemis and 
L, granosus (Trans. St, Louis Acad. Sci., 1, pp. 207 and 208), though, 
as near as I can determine from descriptions alone, it must be (dearly 
distinct from both, on account o± its concave dorsal outline, want of a 
posterior umbonal ridge, and in its gaping posterior extremity, &c. 

It is quite probable that it was to this species that Professor Geinitz 
alludes, in connection with that I have described under the name A. 
G'einitei.i .(which he referred to A. elegans), as being an intermediate 
connecting link between the A. Geinilmi and A. elegans. He was prob- 
baly led into this view by not having a sufllciently extensive series of the 
A. Oeinitzii for study ; otherwise he would certainly have seen that that 
little shell never attained mora than one-fourth the size of this, and not 
only differs in general outline, and the absence of any traces of the dis- 
tinct regular concentric wrinkles of this species, but in the constant pos- 
session of a sharply defined posterior umbonal carina, of which there is no 
trace in tliis shell. I probably must have seen altogether, at the locality 
and in the material collected, not less than one hundred specimens of A. 
&emitzii, not one of which was even half as large as this, while they all 
possess the sharp carina, and show no tendency whatever to vary into 
the form or A. elegans. In short, it is remarkably constant in all of its 
characters, and perhaps the most strongly defined species in all of our 
rocks. 

Locality and position. — Division of the Nebraska City section. It 
also occurs in both the upper and lower divisions of the Coal-Measures 
of Illinois. 
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Allorisma (Sbbg-wiokia) Geinitzii, Moek. 

El. X, Fig. 16 a, b. 

AUorisma degans, Gemiiffl, 1866', Garb, irad Djas in He!)., p. 13, Tab. 1, Fig. 21 ; (not of 

KiDg, 1844). 
OeiaUsa, Meek, ISB?, Am. Joiir, Sci. and Arts, Vol. SLIV, new series, p. 170. 

Shell small, rather compressed, longitndinally subovate, abruptly nar- 
mwed from the beaks posteriorly ; umbonal elopes distinctly carinate 
from the beaks to the posterior basal angle ; anterior side aubtruncate, 
with an abrupt slope &om the beaks obliquely forward above, and ronnd- 
ing into the base below; basal margin somewhat prominently rounded 
anteriorly, and neaa-Iy straight or faintly sinuous behind ; posterior end 
conipreased, its .margin abruptly trnneated vertically, so as to make its 
upper and lower parts nearly rectangular ; cardinal margin eloping with a 
slightly concave outline, from the beaks to the truncated posterior end ; 
beaks elevated, incurved, and placed about balf-way between the mid- 
dle and the anterior extremity of the valves. Surface ornamented with 
numerous, minute, closely crowded granules, which, on the umboues and 
other parts of the valves in front of the angular umbonal slope, show a 
tendency to arrange themselves in radiating lines, which are crossed by 
more or less distinct lines of growth ; on the compressed corselet above 
and behind the umbonal carina, there are usually two or more obscure 
radiating ridges and farrows, crossed by moderately distinct, granular 
lines .of growth, parallel to the truncated posterior margin. 

Length of the largest example seen in a fine series of specimens, 0.50 
inch ; height of itraboues in ditto, 0.30 inch ; height of truncated posterior 
end same, 0.16 inch i convexity, about 0.13 inch. 

This beautiful little shell was referred by Professor Geinitz.to Allonsma 
elegoMs of King, but I have no doubt whatever in regard to its being 
a eleariy distinct species, our figure 16 a of PI. X, being the largest speci- 
men of a series of about sixty examples : while A. el^gatm attains the 
size of figure 22 b of the same plate, copied for comparison from Profes- 
sor King's typical figure. It is also easy to see from this and Fig. 22 a 
of same plate, copied from another figure of A. elegcms, given by Profes- 
sor Ueinitz in his Dyas (Tab. XII, Fig. lib) of a German specimen, that 
the form of our Nebraska shell is entirely different, so much so, indeed, 
as to suggest doubts whether it really belong to the same genus. In 
the first place it wOl be observed that our shell has its umbones and 
anterior ventral region much more prominent, and its posterior half 
more narrowed and abruptly truncated. Its umbonal ridge is likewise 
always distinctly carinate. 

Professor Geinitz noticed some of these differences, but thought them 
not of specific importance, because A. elegims is variable, particularly 
in the umbonal angle, and he had seen a much larger specimen from 
Nebraska, with the umbonal ridge blunt. I can only say, however, that 
a series of about sixty specimens before me shows the Nebraska shell 
under consideration to be exceedingly constant in all its characters; 
while none of these specimens I have seen exceed in size that represented 
by Fig. 16 a of Plate X. The last-described species, however, from the 
same locality and position^ is a larger somewhat similar shell, belonging 
to an entirely different species, with a rounded umhoual slope. This I 
suspect, as already suggested, is the one alluded to by Professor Geinitz. 

Lpcality and position. — Very common in division C at Nebraska City, 
to which horizon I at one time supposed it to be confined. More recently, 
however, I have seen specimens of this shell, presenting exactly the same 
characters, from the Upper, Middle, and Lower Coal-Meagures of Illinois. 
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AlloeiShia (Sbdgwickia'!} suBBLiiGAHs, Meek. 
PI. X, li-ig. 14. 

Shell small, rather compressed, less th'iin twice as loug as high, great- 
est convexity near the middle, and in advance of it; both extremitiea 
closed ; anterior margin rounded into the base from near the middle, 
nearly straight and sloping forward from the beaks above; posterior 
extremity obliquely suhtruncated, bnt connecting with the base and 
cardinal margin, without any defined angle; cardinal margin inflected, 
nearly straight, and sloping slightly from the beaks ; base rather straight 
and subparallel to the hinge along the middle, but ronnding up at the 
extremities ; beaks rather broad, moderately prominent, and placed a 
little in advance of the middle; umbonal region somewhat compressed 
along the middle; posterior ombonal slopes moderately prominent, in 
consequence of the compression of the posterior dorsal region, but not 
carinated, nor even Ibrming a defined ridge. Surface ornamented with 
concentric strite, and small undulatioDs of growth, which are distinctly 
and regularly defined on the umbones and more convex portions of the 
valves, but become abruptly obsolete on the compressed postero-dorsal 
region ; extremely minute granules also cover the entire surface in very 
closely- crowded radiating rows. 

Length, 0.56 inch ; height, 0.32 inch ; convexity about 0.20 inch. 

This little shell is evidently allied to A. elegans of King, indeed, much 
more so than the last, which has been identified by Professor Geinitz, 
with that species. After a critical comparison, however, with Professor 
King's figure and description of 4- elegant, as well as with those of Ger- 
man examples of the same published by Professor Geinitz, I do not 
feel warranted in identifying the form under consideration with that 
species. At any rate, it differs in having its umboues wider, and placed 
farther back, as well as more compressed, while its concentric undula^ 
tions are more strongly and regularly defined on its umbonal and central 
regions. In fact, it seems to me to be as much like young examples 
of a Carboniferous shell figured by Professor McCoy, in his British 
Palaeozoic Possile, PI. 3 P, under the name L^todomus variaUlis, par- 
ticularly his Figure 8, of the plate cited. 

That this shell is clearly distinct item the last is too obvious to requu'e 
a careful comparison, especially when it is remembered that we have 
not leas than fifty or sixty specimens of that shell, all agTeeing with 
remarkable exactness with the figures given : while of the form here 
under consideration but the single example figured was found among 
all the collections yet obtained. It may be well to remark, further, that 
in addition to the manifest differences of form, the species under con- 
sideration has its surface granules much more minute, being, in fact, 
almost invisible, except when looked for in a good light, with a stronp 
magnifier ; while in the last they are visible, on well-preserved speci- 
mens, to good eyes without the aid of a magnlBer of any kind. 

Locality anA position. — Same as last. It also occurs at variouis horizons 
in the Coal-Measures of ILLuiois, 

Allobisma (Sbdgwickia) g-eanosa, Shumard, sp. 

PI. II, Fig. 8. 

ZgttodomiM granoaus, Stumard, 1B56, Transactioas St. Louis Aoad. Sei., Vol. 1, p. 207. 
Compare L. Xo^miewie, Shumard, 1858, ib., p, 208. 

Shell very thin, approaching an irregular, oblong form, the length 
being less than twice the height, very convex, the most gibbous part 
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being near the middle of tlie valves ; beaks promiiieut, incun'efl, some- 
what flattened on the outer side, and placed about half way betweeu 
the middle and the front. Dorsal margin straight behind the beaks, 
and nearly parallel "to the general outline of the base, inflected so as to 
form a distinct, flattened, lanceolate, lunule-like area, bounded on each 
side hy a well-defined, subangular ridge ; posterior side nearly or quite 
closed, obliquely truncated, with sometimes a faint sinuosity near the 
middle ; anterior aide rather abruptly sloping forward, and straightened 
above, and rounding into the base below, neai which it seems to be a 
little gaping I base somewhat straightened, or even a little sinuous in 
outline, just in front of the middle, at the termination of a broad, very 
shallDW concavity, extending a little obliquely downward and backward 
from the umbonal region ; behind this rather prominent, thence ascend- 
ing obliqueSy with a slightly convex outline, to the truncated posterior 
margui. Posterior umbonal slopes very prominently rounded above, 
and continued as a low undefined ridge, obliquely backward and 
downward; posterior dorsal slope, above the umbonal ridge, with au 
oblique, shallow, rounded sulcus, extending from the back part of the 
beats to themiddle of the truncated margin behind. Surface marked 
with fine lines of growth and small irregular concentric wrinkles, which 
latter are not defined on the posterior dorsal region above the umbonal 
ridge; crossing these are the usual radiating rows of minute granules. 

Length, 2 inches ; height, 1.15 inches ; convexity, 1 inch. 

Dr. Shumard described two species, L. f/ranosus Eind L. Topekaensis, 
and without figures to illustrate the differences, I am left in some doubt 
wliich of his species this is, though it agrees best with the first. Both 
of these species belong to the same group as Allorisima concava, M. & 
H ; A. GeinitHi, Meek ; Si^ngumoUtes variabilis, and S. costellatus, McCoy, 
and probably A. elegtms, King, They differ from the typical forms of 
the genus AUorisma, in presenting a peculiar Lyonsia-like physiogomy, 
and should probably form at least a distinct section of the genus, if not 
an entirely different genus. McCoy referred his species to Leptodomm, 
but I cannot think them congeneric with the type upon which he first 
proposed to found that group. To me they appear more nearly allied to 
the original typical form of his HedgwieMa, which latter name I ara in- 
clined to retain for them, at least in a subgenerio sense. 

Locality and positimi. — The specimen figured on Plate II was obtained 
at Eock Bluff, on the Missouri, in the Upper Coal-Measures. Dr. Shu- 
mard's typical specimen was found in the same horizon, on Verdigris 
Eiver, Kansas. 

Allobisma subouneata, M. & H. 

PI. II, Pig. 10 ffl, b. 

Atlorisma suicaneata, Meek & Hajden, Deer. 1858, Proceed. Acad. Nat. Sci. Philad., p. 

SeSiPalKont. Upp. Mo., 1864, Fart 1, p. 37, PL 1, Fig. 10 a,V; Geiaitz, 1866, 

Carl>, und Djae, p. 76. 
S fflisi/oi-mie, Swallow, 1860, Trans. St. Loaia Acad, Sci., Vol. 11, p. 653. 

Shell attaining a large size, longitudinally elongated, or twice to three 
times as long as high, the proportional length increasing with age, great- 
est convexity a little.in advance of the middle aod in the umbonal region ; 
ouneate and a little' gaping behind, where the margin is more or less 
narrowly rounded in outiine. Basal and dorsal margins nearly parallel, 
the latter being more or less concave in outline, or nearly straight, and 
inflected so as to farm a lanceolate kind of false area, bounded by an 
obtuse ridge on each side, just outside of which there is a shallow unde- 
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fined sulcus ; basal margin slightly convex, or somewliat straightened 
along the middle, and sometimes very faintly sinuous just nnder the 
beaks, rounding up more abruptly before than behind; anterior margin 
very short, a little gaping and rather prominently rounded below ; beaks 
convex, incurved, and placed near the anterior end, rather depressed, 
but. rising moderately above the dorsal margin. Surface ornamented 
■with fine strite of growth, and well-defined concentric undulations 
usually most distinct and regular on the beaks and umbonal region. 

Lengtii of largest specimen seen, 4.81 inches ; height from ventral to 
dorsal margin, near middle, 1.76 inches ; convexity, 1.57 inch. 

This flue species has neither umbonal ridge nor lunule, properly speak- 
ing, though there is an undefined excavation in front of the beaks, and 
an obscure ridge extending from the back part of each beak to the pos- 
terior extremity of the hinge. Like perhaps all other species of this 
and several allied genera, this species, -when -well preserved, haa its en- 
tire snrfece covered with granules. These granules are rather scatter- 
ing and, as usual, arranged in radiating rows; it is very rarely, how- 
ever, that specimens are found in a condition to show these delicate sur- 
face characters, since there are usually no traces of them on casts of the 
shell. 

The typical specimens upon which this species was founded were 
rather imperfect, and the one figured in the Palseontology of the Upper 
Missouri (PI. 1, Pig. 10) has the posterior extremity broken away. The 
blanli restoration of this wanting portion has the outline represented 
somewhat inaccurately, so a-s to give an unnatural sti'aightness to the 
hinge. I have also since ascertainetl that the sinus of the pallial line, 
which is exceedingly obscure and very rarely seen, is there represented 
rather too angular in outline. 

In many respects this species very closely resembles A. regtdaris, King, 
m figured on PI. XIX, Fig. 6, of the Geol. Exissia, Vol. II. Indeed, the 
resemblance is so close that at one time I was inclined to think they 
might possibly be the same. On comparison of the dorsal view, how- 
ever, as represented by our Figure lOa, PI. II, it will be seen that the 
inflected portion of its cardinal margin is much broader than in the 
BuBsian species, so as to form a broad lanceolate excavation, instead of a 
mere linear depression. In addition to this, our shell has a ridge along 
the hinge, on each side of the depression alluded to, not seen in the 
Russian shell. 

Although Professor Swallow's diagnosis of his A, ensiformis does not 
agree in all respects with the shell under consideration, I am inclined to 
think this and the obscurity of his description has arisen from the 
accidental omission by the printer of a part of the description. At any 
rate, I have not much doubt, from a tracing of his typical specimen be- 
fore me, that his shell and that under consideration are identical. It is 
rather longer in proportion to its height, and has it« anterior extremity 
a little shoi-ter than the specimeh here figured, bnt a good series of 
specimens shows the species to vary in these respects. 

Locality and position. — Eook Bluff, where it is quite abundant in bed 
Ho. 9 (see section of that plac6)j two and one-half miles southwest of 
Nebraska Otty ; Wyoming, &c., in beds referred by Prafessor Greinitz 
and Professor Marcoa to the Uyasj also at Leavenworth and Atchison, 
Kansas ; Plattsmouth, Nebraska, and in short at unmerous places in 
theOoal-Measures of the Western States. It is not uucommou in both 
the Upper and Lower Coal-Measures of Illinois. 
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Genus PKOTHYRIS, Meek. 

Peothyeis elbgans, Meek. 

PI. S, Pig. 9 a, b. 



Shell compreasecl, elongate-oblong, the length being about fcbree and 
a half times the height ; ventral and dorsal margins straight or a little 
arched ; the latter with a faintly defined marginal furrow, below which 
there iS usually au obscure ridge also parallel to the aoraal margin ; 
posterior extremity obliquely eubtrnncate, the moat prominent part 
being below the middle; beaks compressed, depressed, not distinct from 
the dorsal margin, and placed about one-eighth or one-ninth the length 
of the valves behind the anterior extremity; notch of the anterior 
margin well defined, and ojctendiug about half way up from the base, 
and near half the distance back from the front to the beaks ; ridge 
from the inner angle of the notch narrow, flat, and widening slightly 
from above j anterior margin above the notch rouuded, and having the 
appearance of a little flattened ear ; surface striEe nearly obsolete on 
the upper half of the valves, and more distinct on the ventral and antero- 
ventral regious. 

Length of largest specimen seen, 1.07 inches; height, 0.33 inch ; con- 
vexity, about 0.08 inch. 

The only other species of this genus known to me is from the lowest 
member of the Carboniferous system in Michigan and Ohio, known in 
the former State as the Marshall group, and in the latter as the Waverly 
group. This older species (P. MeeU of Wiachell) is more convex, with 
the anterior ventral angle less sharply defined, and the posterior margin 
more sloping above. 

Locality and position, — Nebraska City, division C. It also occurs at 
difi:erent horizons in the tSoal-Measures of Illinois. 

Genus SOLElfOPSIS, McCoy. 
SoLBNOPSis SOLISNOXDES, Geinitz, ep. 
PI. X, Pig. 3. 
Omt^luyriis sohiioides, Gemite, 1866, Carb.und Djas in Neb., p. 25, Tab. H, Fig. 7. 

Shell small, rather compressed, elongated, the length being about 
four times the height, narrowing posteriorly; cardinal margin nearly 
straight, erect, less than the entire length of the valves, with a faint 
external compression or shallow furrow just below it; basal margin 
broadly convex in outline, the most prominent part being in advance 
of the middle ; posterior extremity very narrow, and faintly subtrun- 
cate ; beaks much depressed and compressed, or scarcely distinct from 
the cardinal margin, placed within about one-eighth the entire length 
of the shell from the anterior extremity, and defined iu front by a short 
vertical indentation ; anterior side narrowly rounded, or with the upper 
side sometimes faintly truncated, with slight slope from the little inden- 
tation forward ; surfiice with very fine, regular stride of growth, which 
are nearly or qnite obsolete, excepting on the lower half of the' valves. 

Length of one of the largest specimens, 0.60 inch ; height, 0.15 inch ; 
convexity, about 0.06 inch. 

I have not seen the hinge of this shell, but, from its external characters, 
I can scarcely doubt that it really belongs to the gemis Solejwpsis. AU 
the specimens I have examined, show an indentation juat in advance of 
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the befiks, somewhat like that left on internal casts of Fleurophorus by 
the internal ridge ; but so far as I have been able to see, there would 
seem to be no impressions of long posterior lateral teeth like those of 
that genus, left in the matrix. Oasts of the exterior, showing the finest 
lines of growth quite distinctly, indicate that the little in<lentation 
alluded to in tront of the beaks must be impressed on the outside of 
the shell, though it doubtless also corresponds to an internal ridge. 

Compared with S, minor. Professor McCoy, the type of the genus 
8olm<^sis, the form here under consideration, seems only to differ spe- 
cifically in being more attenuated and less distinctly truncated poste- 
riorly. Among American species, it is most nearly related to Solen 
scal/priformis of Winchell, from the oldest division of the Carboniferous 
system in.this country. Professor Winchell's species is larger, h<nTever, 
and agrees more nearly in form with Professor McCoy's type. I think 
these shells are all congeneric. 

Locality and position. — Division C of the Nebraska City section. I 
have rfot seen it from any other locality or position in Nebraska, but it 
oecurs In a lower position in the Coal-Measures of Illinois. 

GASTBEOPODA, Cuvier. 

Genus DENTALIUM, Linnaius. 

Dbntalium Mebkiakum, Geinitz. 

PI. XI, Pig. 16 a, b. 

DeitUUiim MceTOanum, Geinitz, 1866, Carb. und Dyas in Neb., p. 13, Tab, 1, Fig. 30. 
Compare D. inffem, de Kon., 1844, An. Foss., p. 317, PI. XXII, Fig. 3. 

I have preferred to copy Professor Geinitz's figure of this species to 
figuring the only Nebraska specimen I have seen of it, because the latter 
is distorted and does not show the surface markings. Prom Professor 
Geinitz's figure, and the specimen alluded to, it is evident that the shell 
varied from 0.60 to 0.76 inch in length ; ismoderatelycurvedjandinoreases 
rather rapidly in size from the smaller to the larger end, the aperture 
being nearly or quite circular. His figure shows that it has no longi- 
tudinal strise, and its lines of growth to be fine, moderately distinct, 
and passing very obliquely around, with at regular intervals, a deeper 
sulcus. These lines, and occasional deeper grooves, are represented in 
Ids figure, apparently as if they passed spirally around ; this, however, 
is certainly incorrect. 

Tliis species is evidently closely allied to D. ingens, de Kon,, from the 
Carboniferous rocks of Belgium, from which it seems to difi'er only in its 
smaller size. 

Locality and position. — Nebraska City bed 0, of the section at that 
place. It also occurs near the middle of the Coal-Measures of Illinois. 

Genus BBLLEKOPHON, Monfort. 

BELLlEBOPHON carbonaritts. Cox. 

PI. IV, Pig. 16 ; PI. XI, 11, a, i, c. 

iteifewpfam PHi, Norwood and Pratten, 1865, Jour. Aoad. Kat. Soi. Philad. , Vol. in, 

seoond series, p. 75, PI, IS, Kg. 6 o, i, o ; (not Pleming, 1858). 

carionarius, Cox, 1857, Kentucky Oeol. Report, Vol. lU, p. 562 ; Dana'a Man. 

GeoL, p. 349, Fig. 568. 

BlaneyaimB, MoOhesney, 1860, New Palffiozoic Fossils, p, 60 ; aud 1865, PL 2, Fig. 5, 

iUustratioiis of same. 

ettrbonanas, Gteinitz, 1866, Carb. uud Dyaa in Nebraska, p. 6, Tab. 1, Fig. 8. 

Shell globose, broadly rounded over the dorsum ; umbilical impres- 
sions very small or closed. Aperture transversely sublunate, muoh 
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■wider fchau high, and atrongly arched, but not expanding more rapidly 
than the unifocm increase in the size of the volutions j inner lip nearly 
wanting or little developed ; outer lip moderately thieli near the nm- 
bilioua on each side, but thinner between ; sinus shallow and rounded, 
its band obscure or scarcely visible on the costated, part of the outer 
whorl, sometimes a little concave, or with, on each side, traces of a faintly 
marked ridge on the smooth part of the outer volution ; surface, ex- 
cei)ting on the terminal half or third of the body whorl, ornamented with 
about eighteen to twenty-flve simple, rather distinct, revolving raised 
lines or eost«, some two or three of which are usually a little smaller 
and closer together on the mesial band than the others, while a few of 
these near the umbilicus on each side, just at the -commencement 
of the smooth part of the outer whorl, are broken up into little elon- 
gated, oblique, node-like prominences ; lines of growth obsolete. 

Transverse and longitudinal diameters (of a medium-sized specimen), 
each 0.56 inch. 

This shell is very nefH'ly related to B. Urii of Fleming, and if it is 
possible that some slight details in the ornamentation of that species have 
been overlooked by those who have figured and described it, our shell 
may possibly not he distinct. As remarked by Professor Cox and Pro- 
fessor ftlcOheaney, the B. carbonarins difl'ers.from the published figures 
and descriptions of B. Urii in having about thirtefen to eighteen costee 
less, and in having a few of those on each side of the outer whorl, as 
stated above, near the umbilicus, broken up into little oblique, elongated 
ridges or interupted lines. 

LoealitTf and positi^ii. — ^This species is widely distributed and has a con- 
siderable vertical range in the Coal-Measures of the West. The speci- 
men here figured on PI. SI, was collected from divisioii C of the section 
at Nebraska City, included by Professors Mai'con and Geinitz in their 
Upper Dyas. We also have it from Mr. Morton's shaft, near Nebraska 
City, and ftom division B at that place, as well as from two miles and 
tliree- fourths west of Kebraska City, and numerous other places in 
Nebraska, at different horizons in the Coal-Measures. In Iowa, Kansas, 
Missouri, Illinois, Kentucky, and portions of Southwestern Indiana, it is 
a common Coal-Measure species. I have also identified it from the 
Lower Coal-Measures of West Virginia, among collections sent by Pro- 
fessor J. J. Stevenson, of Morgantown. 

BBLLBROPHOR MOMTPOIiTIANUS, S. & P. 
PI. XI, Pig. 15; and 12? 
B^UeiMphon MvnlfarUaima, Norwood & Pratten, 1855, Jour. Aead. Nat. 8oi., Philad., Tol, 
III, see. aer., p. 74, PI. IX, Fig. 5 a, 6, c; Goinitz, 1866, Garb, uod Djas in Meb., 
p. 8, Tab. 1, Pig. 13. 

Shell with inner volutions Jiomparatively small; outer one greatly ex- 
panded at the aperture, both in length and bi-eadth; nmbilicus very 
small or closed; aperture large and transversely reniform; sinus of lip 
narrow and moderately deep, its band narrow, well defined, and a little 
rsiised in the middle of a rather deep, wide sulcus ; outer lip thin and 
rounded in outline on each side of the sinus, but more or leas thickened 
near the umbilicus ; inner lip callous, particularly in the middle, where 
it often swells out in the form of a large prominent node in old speci- 
mens; surface beautifully ornamented with two sets of raised longitudi- 
nal lines, the larger being usually with several of the smaller between; 
crossing all of these, there are numerous, much more regular, crowded, 
very fine stri^, which curve gracefully as they cross the dorsal band; 

H. Ex. 19 15 ,^ , 

[looted byCjOQl^lC 
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on the expanded portion of tlie outer volution, the larger longitudinal 
lines inorease in size, and become more spread out ; that portion of the 
bofl.V volution not expanded, and the inner whorls are also oi'namented 
by large, somewhat interrupted transverse ridges, extending from neai- 
the dorsal band to the umbilical region on each side ; the finer markings 
already mentioned being defined on these ridges as on other parts of the 
euri'ace. 

Oor specimens are too much broken and distorted to afford accurate 
measurements. One, however, shows that the aperture was not less 
than 1,13 inches in breadth, while the body whorl, just at the com- 
mencement of the expansion, is not more than 0.45 inch across in the 
same direction. 

This beautiful species is remarkable for the great expansion of its 
aperture in proportion to the size of the inner whorls composing the 
body of the shell. It is very rarely the case that specimens are found 
with the expanded part of the outer volution entire, and it was doubt- 
less from this reason that my Mends Norwood and Pratten supposed 
the lip to lie probably without the usual dorsal sinus, not having seen 
any specimens with the lip entire. 

The figure I have given was drawn itom an artificial cast made in a 
mould left in the fine clay matrix, so sharply defined as to show the most 
minute surface-markings. 1 also have before me several natural casts 
of the body part of the shell, more or less distorted, such as that figured 
by Professor Geinitz. From all of these specimens I am inclined to 
suspect that the enlarged figure, 14, given by Professor G-einitz on 
plate, 1, of his Curb. uiidDyas (Pig. 12 of our PL XI), of the expanded 
part of a shell he i-efers to Bellerophow mterlmeatm, Portlock, may be- 
long to the species under consideration. It certainly agrees well with 
the expanded portion of B. Montforiianus in surface-markings, that 
part of this species being entirely destitute of the large transverse 
ridges seen on other parts of the shell; while the longitudinal lines or 
costse spread out there aud always show from two to three or four finer 
lines between each two of the larger, which are here increased in size. 
His specimen evidently has the margin of the lip broken away so as not 
to show the sinus. 

Locatiti/ and position. — The specimen figured, and some seven or eight 
other imperfect examples, were obta,ined from bed C of the Nebraska 
City section, at that place. It also occurs there in bed B, aud at nu- 
merous other places in Nebraska, Kansas, Iowa, Missouri, Illinois, &c., 
at various positions in the Ooal-rieasures. Professor Stevenson also 
found it associated with the last in the Lower Ooal-Measures of West 
Virginia. 

Bellbrophon MAECOflANUS, Gciuitz. 

PI. IV, Fig. 17 J and pi. XI, Fig. 13 a, 6. 
Bdkroplm Mareoujanus, Geinitz, 1866, Carb. iind Dyas ia Neb., p. 7, Tab. I, Fig. 12. 

The specimens of this species yet known, either in the collections now 
under investigation or among those obtained by Protbssor Mareon, 
are too Imperfect to give a correct idea of its characters. It is evidently, 
however, one of those rapidly expanding species, with a very small body 
and a greatly dilated mouth, like B. Montfortiantis and B. pet-cariiiatttB, 
Conrad. Yet it differs from these distinctly, in having no t^rausverse 
ridges or nodes, and in being marked with exceedingly fine, regalai', 
longitudinal stria*. It also shows very minute lines of growth, which, in 
crossing the band, bend backwiird so as to indicate a rather shallow 
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sinus. The band forms a moderately prominent ridge, which, however, 
is not HO abruptly raised, nor so roughened by the crossing of the marks 
of growth, in the specimens I have seen, as in that figured by Professor 
Geinitz. The longitudinal lines are extremely minute, and closely 
crowded on the band ; and the umbilicus seems to be open. 

Specimens with the lip entire may have attained a diameter of one 
inch. 

LocaUty amd position. — Nebraska City, division 0, of the section seen at 
that place ; likewise from Morton's shaft one mile aod three-fourths west 
of there. Internal casts of a form probably identical with this also oc- 
cur in the Upper Coal-Measurea of Union County, Iowa, and at the same 
horizon in Kansas. It likewise occurs in the Coal-Measures of Illinois^ 
and I think I have seen imperfect specimens of it among Professor Ste- 
vens's collections from the Lower Coal-Measures of West Virginia. 

Bellebophon peecaeinatus, Conrad. 



Bellerophon pei-carinatas, Conrad, 1843, Jour. Acad. Nat. Sci., PbilaQ., Vol. VIII, PI, IG, 
Pig. 5 ; Norwood & Pratten, 1S54, Jaav- Acad. Nat. aci., Philad., Vol. Ill, ne.n- 
eeriea, p. 74, PI. IX, Fig. 4. 

Of this species we have but a single distorted fragment, though it is 
fjuite sufficient to show its identity with the shell from the Illinois Coal- 
Measure, and the same horizon at other western localities, usually re- 
ferred to Mr. Conrad's B. percarinatus. Mr. Conrad's species was origi- 
nally described from ■WestemPenn8ylvaraa,whereit was found associated 
with Plmrotomm-ia sphcerulata and P. tabulata, Conrad, which are also 
common in Illinoi^ Missouri, Iowa, &c. Mr. Conrad's type specimen was 
probably distorted by lateral preseiu'e, so as to make its mesial ridge 
more prominent than is natural in the western specimens. At any rate, I 
cannot think this a specific difference, since specimens from West Vir- 
ginia agree well in this character with those found farther westward. 

As known in the West, the shell under consideration is of medium, or 
rather above medium size, expands very rapidly at the aperture, which 
seems to have been much like that of J5. Montfortianus, N. & P. Its 
umbilicus is closed by the rapid expansion of the body whorl; while its 
dorsal side, which is somewhat rounded, has three longitudinal nodose 
ridges, the middle one of which is the most prominent, the nodes being 
at the points where a series of transverse oostse, or ridges, cross over 
the dorsum from one umbilicus to the other. ' It seems to be otherwise 
only marked by small lines of growth. 

LocaUty <md position. — ^The specimen figured on PI. XI, Pig. 14, is from 
division C of the N'ebraska City section. We also have it from Brown- 
ville on the Missouri. The specimen figured by Norwood & Pratten is 
from the Upper Coal-Measures at Grayville, Illinois. It occurs at other 
localities in the same position in Illinois, Iowa, Missouri, &c. ; also in 
the Lower Coal-Measures of West Virginia, 

Genus PLATYCEEAS, Conrad. 

Platycbeas Nebbasobhsis, Meek. 

PI. IV, Fig. 15 a, h. 

Shell rather small, very obliquely elongate-conical, and strongly 

curved ; apex free, oblique, somewhat obtusely pointed, curved and 

twisted to the right (iooking at tlie shell with the apex beliiin.1) ; ayei'- 
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ture subcircnlar or oval ; lip thin and sharp, broadly biduoiis nearly 
under the apex on tlie concave side, and sometimes provided with Ave 
or six smaller sinuses around the remaining sides; surface with more 
or less distinct maxks of growth, usually strongly undulated parallel to 
the sinuses, and inequalities of the lip. 

Length, 0.88 inch ; breadtli, 0.56 inch. 

This species resembles more or less nearly several of those described 
from different horizons in the Western States, but after a critical com- 
parison I have been unable to identify it with any of them. 

Locality and position. — ^From a shaft one mile and three-fourths west 
of the Nebraska City lauding. It also occurs near the inicldle of the 
liiinois Coal-Measures. 

Geaus MACEOOHJIILUS, Phillips. 

MACEOCHEILUS INTERCAX.AKIS, Var. PULCHELLUS, M. & "W". 



AfaoiwcAeiluB infereofew'is, Meek fi-Woitheii, 1860, Proceed. Acad. Nat. Sui.Pliilad., p. 467; 

1866, Geol. Kep. lU., Tol. 11, p. 371, PI. 31, Fig. 6 o &. 
jmlckellm, M. & H., 1660. ib. 

This shell agrees closely with certain forms of M. intercalaris, M. & 
W., from the Upper Coal-Measures of Illinois, particularly with the form 
■we at one time proposed totcall M, pulehellus, which differs mainly from 
the typical int^calaris in having its spire a little more elevated, and its 
;whorls lightly more convex. This, however, I do not now regard as a 
speeiflc dmerence. , 

Locality/ and position. — Two miles and three-fourths sovitbwest of Ne- 
braska city. An imperfect cast of apparently a larger individual of 
the same species was also found at near the same horiaon one mile and 
three-fourths west of Nebraska City, at Hon. J. S. Morton's place. The 
original typical specimens were found in the Upper Coal-Measures at 
Springfield, Illinois. I have also seen the same shell in a small collection 
belonging to Dr. E. P. Stevens, from near Pittsburg, Pennsylvania. I 
believe I have 'fdso seen it among the Lower Coal-Measure fossils from 
West Virginia. 

Genus OKTHONBMA, M. & W. 

Orthonema subt^niata, Geinitz, sp, 
PL Xr, Pig. 10. 



Although I have had an opportunity, through the politeness of Dr. 
White, to examine a tine specimen of this neat little shell, from the same 
horizon in Western Iowa, I have yet only seen imperfect fragments of it 
from Nebraska City ; consequently I have preferred to give ft copy 
of Professor G«initz'8 figure, which appears to be an accurate repre- 
sentation of a perfect specimen. Prom this it may be seen to be a very 
small^ elongate -conical, rather symmetrical shell, composed of eight or 
nine compactly wound, moderately convex whorls, the body one of which is 
ornamented with three, and those of the spire with eacbtwo, revolving 
linear costfe or ridges. The immediate apex is a little obtuse, the su- 
ture well defined, and the lines of growth minute, or scarcely visible 
without the aid of a magnifler. 



>y Google 



NEBRASKA AND FOKTIONS OF ADJACENT TEKEIT0EIE8. 229 

Professor Geinitz refers this little shell to the genus Murchisonia, bnt 
I have elsewhere shown that it possesses neither the labial sinus nor tlie 
revolving band of that genus, but that it belongs to the genns Ortlio- 
nema of Meek and Wortheu. It is not generally the case that fossil 
shells of this, or eveu larger sizes, are found with the lip sufficiently well 
preserved and exposed to show whethei' it was provided with a sinus or 
not ; but where the lines of growth can be seen, even by the aid of a 
magnifier, they enable us at onee.to decide this question, for in the ge- 
nera Mureldsofda, PleurotomaHa, and other similar types, these lines 
always show a curve corresponding to the outline of the sinns. On ex- 
amining the specimen of this species, loaned to me by Dr. White, under 
a lensina cross-light, I could see that the minute lines of growth show no 
such curve whatever, and that there is no spiral band corresponding to 
that seen in Murekisonia. Several species of this genus from the Coal- 
Measnrcs of Illinois are also clearly without any traces of either sinus 
or revolving band. 

Specifically, this shell seems to be somewhat related to 0. conica of 
Meek and Worthen (Proceed. Acad. Nat. Sci. Philad., July, 1866, p. 270), 
from the Coai-Measures of Illinois. It is readily distioguished, how- 
ever, by its more convex whorls, deeper suture, distinct revolving eos- 
tffi, and the absence of a prominent angle around the base of the body 
whorl. 

Locality and position. — Nebraska City, from bed of the section at 
that place ; also found by Dr. White at neat the same horizon in West- 
ern Iowa. 

Genus AOLIS, Loven. 

ACLie SwALLOviAjsA, Geinitz, sp. 

PL XI, I'ig. 7 a, b. 
Tarbtmilla (Loxonema) Swallovnima, Geinitz, 18(J6, Carb. und Dvaa in Nebraska, p. 5, Tab 

1, Fig. 19. 
Compare Tiirritella ! t Stevensana, Meek and Wotthen, 1866, 111. Report, Vol. n,p. 382, PI. 

97, Fig. 8; also, Aolis minuia, Stevens, 1^8, Am. Jour. Sci., Vol. XXV, p. 3B9; 

and M-anitisonia minima, Sw^ow, Tians. St. Lotiis Acad., Vol. I, p. 203. 

Shell very small, subterete ; volutions about seven, increasing very 
gradually in size; last one not larger in proportion to the gradual in- 
crease in the size of the shell than the others, all with a slightly flat- 
tened, outward sloping space just below the suture; surface below 
the flattened upper sloping space ornamented with comparatively dis- 
tinct revolving lines, of which some five or six may be counted on the 
body whorl, and three or four on each of those of the spire; lines of 
growth very fine, and distinctly sigmoid. 

Length, 0.15 inch ; breadth, about 0.07 inch: angle of spire, aboat 20°. 

I have some doubta in regard to the little shell represented by Pis- 7 
a being speciflcally identical with the form figured by Professor Geinitz, 
since Ms figure represents the volutions as increasing more rapidly in 
size, so as to make the angle of the spire near 1(P greater. It also rep- 
resents the body whorl as being more produced below, and shows one 
or two more of the revolving lines on each of the volutions of the spire. 
In its general appearance it is morelike the Xurritella^^ SUfoemana; M. 
& W., though its spire is less attenuate, while its whorls are less nume- 
rous, and marked by a smaller number of revolving lines. Supposing 
Professor Geinitz's figure t,o be exact, I should think the form it repre- 
sents, that represented by onr figure 7 a ; and the other described from 



yGOQl^lC 



230 UMTED STATES GEOLOGICAL SUEVEY Of" 

tbi3 Ooal-Measures of Illinois, may possibly belong to three dlstiucb 
species. The great difficulty, however, of preseuting enlarged flgnres ot 
sucli small univalves mth absolute esactaess, is such as to leave doubta 
on this poiut, where wo have not the means of making direct compari- 
sons of specimens. 

I am also in great donbt in regard to the generic affinities of these 
little shells, and have elsewhere shown that they cannot be properly 
referred to the recent genua Turionilla, on a^scount of their distinct 
revolving lines.* The revolving markings are also equally an objection 
to placing them in the genos Loxonema, It is very probable that they 
will be fonnd to belong to an undescribed genus, when the aperture, lip, 
columella, &e., can be seen. The group is evidently represented by two 
or more species iu the Coal-Measures of Illinois, one of which was 
described as an AcUa by Dr. Stevens some twelve or thirteen years since, 
and 1 even thinli it very prol>able that at least the form represented by 
our figure 7 a may be the same species described by Br. Stevens. At 
any rate, it agrees with an Illinois specimen that was identified with his 
species, ou comparison by a competent obser\'er with his typical speci- 
men ; yet Dr. Stevens distinctly states that his species has twelve of the 
revolving lines. 

Locality and position. — Nebraska City, bed C of the section taken 
there. 

Genus STBAPAEOLLUS, Montfort. 

Stkapaeollds (Euomphaltjb) rugosus, Hall. 

PI. VI, Fig. 5 a, 6 ; and PI. XI, Pig. 4 a, h. 



Shell small, pianorbicnlar, with upper side concave (viewing it as 
dextral), and the lower "nearly flat, or slightly concave j sometimes with 
both sides nearly equally concave ; volutions four or five, increstsing 
ruther gradually in size, not embracing, and all exposed both above 
and below j all obliquely flattened on the periphery with a narrow ridge 
or angle around the lower edge, and flattened below ; while on the upper 
side they slope rather abruptly inward from another angle around the 
tipper outer edge, thus giving an irregular subquadrangular outline to 
the transverse section j aperture subeireular or a little oval within; 
surface with rather strong marks of growth that impart a. rongh, or 
sometimes slightly nodular appearance, to the ridge or angle around the 
lower outer edge of the periphery. 

Breadth of a medium-sized specimen, 0.54 inch; thickness or lieight 
of same, 0.16 inch. Specimens are sometimes foiuid, however, of double 
these dimensions. 

As in many other cases, I am compelled to differ with Professor 
Geinitz, not only in regard to this shell being identical with Spirorbts 
planorbites of the Enropian Permian, but in regard to its being a BpirorUs 
at all. On the contrary, it appears to me to be a mollusk, very closely- 
allied to Euomplialm, if not really belonging to that group. The reasons 
for this opinion are, that, although a very common and widely distributed 
shell in our Coal-Measures (being often so abundant that hundreds of 
specimens may be picked up sometimes in an hoar or so at a single 
— — 'A,,,, Jour. 8ei. aud Arts, Vol. XLIY, p. 171, 1^67. 
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locality), not a single one has eYer been foond, ao far as known to tiie 
writer, attached by the growth of the shell to any foreign body, Sor 
have I ever seen, among thonsands of speoimeas, a single one showing 
any scar or mark of adhesion on either side, lu addition to this, we 
now know, from the same horizon in Iliinois, several allied species that 
no one would think of placing in any other geuns, some of which are 
nearly aa large as E. pentangulahis, and really connect the form under 
consideration generically with that shell almost beyond doubt. 

In order that this shell may be more readily compared with Spirorbis 
planorbites, m illustrated by Professor Geinita in his large work on the 
German Permian fossils, 1 have copied his figures on our plate VI. By 
comparing these figures with those of the shell nnder consideration the 
dift'erences of form, will be at once apparent, especially on comparing our 
figures 5 a, b, of the American shell with Pig. lQ,aic d, copied from the 
Enropean form. Prom these it will be seen that iuetead of having tlie 
dorsal or outer side of its whorls obliquely flattened, as in the Ameri- 
can shell, these figures show it to be. narrowly rounded or subangalar 
ill the middle, and the whole outline of the transverse section of the 
whorls entirely different, while our shell is remarkably constamt in this 
and nearly all of its characters. If required to select from the Imown 
European species the form most nearly allied to onr shell, I would at 
once compare it with lEuowphalus guadratus of McOoy, from the Oarbon- 
il'erous rocks of Ireland. By a glance at our figure 17, representing the 
last-mentioned species, it will be seen to be really nearly allied to 
the form under consideration, but still distinct specifically. 

Professor Geiuitz cites Spirorbis pennianus and jS. helto! of King (see 
onr figures 15 «, 6, same plate, after Professor King) aa synonyms ot 
y.. planorbites, which would make these, according to his views, also the 
same as that here described. To me, however, thelast-meutioned forma 
seem to be clearly distinct, not only from the American form, bnt from 
the Grerman specimens figured by Professor Geinitz as S. planorbites, 
though the foreign species both doubtless belong to the genus Spirorbis. 

Locality and position. — The specimens figured on PI. Xf came from' 
division of the Nebraska City section, at that place. That represented 
on PI. VI was found in division B of the same locality. We also found 
it at Eock Bluff and Aspinwall, on the Missouri, as weU as at Cedar 
Bluff. 'It is common in the Coal-Measures of Kansas, Missouri, Iowa, 
and Illinois ; being found both in the Upper and Ijower Coal-Measures 
of the latter State, and it likewise occurs in the Lower Coal-Measures 
of West Virginia. It may also have been this species that Conrad de- 
scribed long back, from the Coal-Measures of Western Pennsylvania, 
under the name Inachus caUlhides, as it resembles his figure nearly, 
though it does not agree so well with his description. 

Genus PLEUBOTOMAEIA, Defranoe. 

Plbukotomakia Haydeniana, Geinitz. 

PI. XI, Pig. 5. 
Fl&ai-otomarla Haydeniana, Geioita, 1866, Ciirb. imd Dyas in Neb., p. 11, Tab. Fig. 15. 

Of this little shell I have seen but a single specimen, and in endea- 
voring to clear it of the adhering matrix, it was broken to fragments. 
I have, therefore, no means of characterizing it, and merely reproduce 
Professor Geinitz's figure. 

Locality andposition. — Division C of the Nebraska City section, 
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Pleueotojmaria pebhumekosa, Meek. 

PI. IV. Fig. 13 a, h. 

Sliell suboviite, not umbilieato ; spire and aperture of nearly equal 
length ; volutions about flive and a half, increasing rather rapidly in size 
from the apex, last one compaxatively large, and somewhat produced 
below, all convex, distinctly angular and shouldered, with a shallow, 
revolving impression on the outer vertical side just below the shoulder ; 
upper side flattened and sloping a little outward fi-oui the suture to the 
nearly rectangular shoulder; suture well defined by the convexity of the 
whorls, but not channeled ; aperture rather large, oval or a little higher 
than wide, rather nanowly rounded below, and somewhat angular on the 
upper outer side at the termination of the shoulder of the body whorlj 
sinug of the Up shallow and comparatively wide, placed just above the 
termination of the shoulder ; its revolving band obscure, being neither 
impressed, raised, nor bounded by lines, extending from the sinus of 
the lip around the outer margin of the upper sloping flattened side of 
the whorls, near the angle; surface usually appearing nearly smooth, 
but showing small lines of growth under a magnifier, and a few obscure 
coarser revolving lines below the shoulder on the body whorl. 

Length of largest specimen seen, 0.68 inch ; breadth of same, 0.50 inch; 
angle of spire, 67° to 65"=. 

I am not acquainted with any species very closely alliedto this, those 
inost nearly resemblingit in form being marked by more distinct revolv- 
ing lines. Its most obvious characters are its nearly smooth surface, 
obscurely defined labial sinus and revolving band, with very distinctly 
shouldered whorls. 

Locality and position. — One mUe and three-fourths west of Nebraska 
City, from a shaft sunk on Hon. J. Sterling Morton's place ; also quite 
abudanfc at Rulo, Kansas, in Upper Coal-Measures. It also occurs in 
the Coal-Measures of Illinois. 

Pleurotomaeia inobnata, Meek. 

PI. IV, Fig. 14. 

Shell elongate, subovate, not umbilicate; spire elevated, conical, 
ueaa-ly twice as high as the aperture; volutions seven, increasing 
gradually in size, very convex and rounded, with a faint angle a little 
above the middle, which becomes more distinct on the upper turns; 
last one not much enlarged, nor extended much below ; suture well 
defined by the convexity of the whorls ; aperture oval, being a little 
longer than wide ; sinus of the lip broad, shallow, and placed just 
above the angle, from which point its flat spiral band revolves immedi- 
diately above the angle on all the whorls^ without being elevated or de 
pressed above the surface, or otherwise strongly defined ; surface 
marked with fine, moderately distinct lines of growth, and very 
obscure traces of a few revolving lines below the angle of the whorls. 
Length, 0.73 inch ; breadth, 0.41 inch ; angle of spire, about 45* 
I am not acquainted with any species very closely allied to this. In 
some respects it is related to the last ; particularly in having, but 
very faint traces of revolving markings, and in the position of its sinus 
and band just above the angle of its whorls, as well as in the shallow- 
ness of its sinus, and the obscurity of its band. It wiU be at once die- 
tingnisbed, however, by its more slender form, more rounded whorls, 
and their much more obscure angle, which becomes nearly obsolete on 
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the body volution. It is a rather slender elongated form for a species 
of this genus, thus approaching the genus Murcliisonia. 

Locality and position.. — From Mr. Morton's shaft, on© mile and 

three-foiirths west of Nebraska City, where it was' found associated 
with the last, in a bed of clay. 

Pleurotomaeia Geayvillbnsis, H". & P. 



Fleurotoniaria Grayvillffiieis, Norwood & Pcattea, 1855, Jour. Aoad. Nat. Soi., Phiiad., 
Vol. Ill, second seriea, p. ,75, PI. IX, Fig. 7 ; Geinitz, 1666, Carbonform. und Dyas 
in Nebraska, p. 9, Tab. I, Fig- 9- 

Hot having succeeded in finding specimens of the shell figured by 
Professor Geinitz under this name, at any of the Nebraska localities, I 
have merely reproduced his figure. In size, form, and general appear- 
ance, as wdl as in the nature and position of its spiral band, it agrees 
well with authentic examples of P. GrayvUlensis, now before me from 
the Coal-Measures of Illiaois. In one respect, however, if carefully 
drawn, it wrfuld seem to differ slightly ; that is, in having its revolv- 
ing strise of unifoi-m size, instead of consistiug of a series of rather 
distant larger ones, with from about two to four very small , ones 
between each two of the former. This, however, is a character in 
which shells of this kind often vary, and one that might be overlooked 
in specimens not showing the surface-marking very clearly. 

Locality and position. — Nebraska City, from the upper part of division 
C of the section exposed there. The P. GrayviUmsis is widely dis- 
tributed in the Upper Coal-Measures of Illinois, Kentucky, Iowa, Mis- 
souri, Kansas, &c. It occurs in both the Upper and Lower Coal-Measures 
of Illinois, and in the Lower Ooal-Measures of West Virginia, 

Pleurotomaeia Maecouiana, Geinitz, 

PI. XI, Pig. 8. 

Flearoiomaria Marcmtiaaa, Geinitz, 1666, Carbouform. iind Dyaa in Nebrasta, p. 10, 
Tab. 1, Fig. 10, 

Having obtained no specimens of this shell in a condition to be drawn, 
I have carefully copied the figure given by Professor Geinitz. So fiir 
as this figure and the specimens obtained afford the means of compari- 
son, I am inclined to regard it as a good species. In some respects it 
resembles P, Grat/villensis, thongh it is evidently distinct. 

Locality andposition. — iaebraska City landing, from the upper part of 
division O of the section, 

Pleurotomaeia subdeoussata, Geinitz, 

PI, XI, Pig. 19, 

Plewrotomaria suidsBaeaata, Geinitz, 1666, Caiboufoim. and Djas ia Neliraijka, p. 10, 
Tab. 1, Pig. 11. 

This is another species of which I have only seen very imperfect speci- 
mens, and hence I have to depend almost entirely upon Professor Geinitz's 
figure (copied on PI, XI) tor a knowledge of its characters. It be- 
longs to the trochiform section of the genus, including P. turbiniformis, 
M and "W., P. BiddelU, Shumard, and P. Missouriensie, sp, of Swallow, 
all from the Ooal-Mea-sures. It seems, however, to be distinct from aU 
of these, being very much smaller, and difl'eriiig in the details of its sur- 
face-markings. 

Locality andposition. — Upper part division 0, Nebraska City. 
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Geuus MUllCHISONIA, de Veroeuil. 

MuBCHisoNiA. Nbbeascbnsis, Geinitz. 

PI. XI, Pig. G. 

MarchUonia Nebraacensia, G«uiitz, 1866, Carboufotm. unA Djaa in Nebraska, p. 12, Tab. 
1, Kg. 17. 

Of this little shell I have seen no examples, and conaeqnently only 
know it from Professor Geitiitz's deeeription and figure, which latter I 
have copied, in order to give American students who may not have 
access to his work the means of identifying it. It belongs to a strongly 
earinated section of the genus represented by several species (mainly 
undescribed) in our Western Coal-Measures. 

The flgnre does not show the characteristic sinus of the lip, and the 
revolving hand, of the genus Murchisonia ; but from the general appear- 
ance of the shell, it probably belongs to that genus. 

Jjocality a^nd position. — Same as last. 

CEPHALOPODA. 

Gcnns 0RTH0CEEA9, Auct. 

OETnoCBBAS okibeosum:, Gcinitz. 

PI. XI, Fig. 18 ffl, 6. 

Orthoceyas enln-osjiia, Geimtz, 1866, Garb, und Dyas in Neb., p. 4, Tab. 1, Fig. 5. 

This is another form I have not seen from the Nebraska rocks, but it 
is common in the Upper CJoal-Measures of Illinois, and also found in 
tlie same position In Iowa, Missouri, &c., and in the Lower Coal-Meas- 
ures of West Virginia. It is probably identical with the Upper Coal- 
Measure species, 0. Knoxense, of McChesuey, or some of the forms 
described, but not yet figured, by Professor Swallow, from the same 
horizon, unless the peculiar surface-marking illustrated by Professor 
Geinitz is really the natural surface ornamentation of the shell. It is 
far more probable, however, that the pitting seen on Professor GJeinitz's 
specimen is due to some accidental cause, such a style of marking being 
very unusual in this genus. 

In the Illinois specimens I have seen, these markingsare nearly always 
on one side only, or more nmneinus and more strongly defined on one side 
than the other, while in other specimens differing in no other respect, 1 
could see no traces of them. From these facts I am inclined to think 
they were produced by some minute parasites, or boring animals, possi- 
bly on dead shells, as they were lying with one side exposed on the bot- 
tom of the sea. 

Locality and position. — Division of the N'ebraska City section ; also 
Upper and Lower Coal-Measures of Illinois, and Lower Coal-Measures 
of West Virginia. 

Genus FAUTILUS, Linn. 

Hautilus ocgldentalis, Swallow. 

PI. XI, Fig. 17. 

NautiUs omdentalis. Swallow, 1858, Trans. St. Louis Acad. Sci., l,p. 175. 

qmiraagnlans, MeChesnoy, 1860, Doscriptioas New Palieozoic Fossils, pp. 65 and 

68 ; illustMtione eame, 1865, PL III, rig. 5 o, 6. 
}>ia&ialU, Hall, 1H60, Supp. to Vol. I, part II of Iowa Geologicai Eeport, p. 3. 

Although we have but the mere fragment of this shell from Nebraska 
City, figured on Plate XI, I can scai-cely entertain the slightest doubt 
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in regard to its identity with the form described by Professor Swallow, 
under the name Sf. ocoMmitalis, and by Professor McOJxesaey as Jf. gmd- 
rangulm, as well as that described by Professor Hall as JT. Usenalis. In 
this conclusion I am not led by comparisona of descriptions and figures 
alone, for I liav-e carefully examined Professor Swallow's typical speci- 
men, and have before me good tracings taken by bis permission from 
drawings in his poiiaesaion of the same, I have also carefliUy examined 
good specimens in Mr. Worthen's collection of the same shell, from the 
same locality and bed from which Professor McOhesuey's types were 
obtained. 

Like other nodose Nautili, (imiaUtes, &e., this shell varies consider- 
ably in the prominence and form of its nodes, in different individuals, 
as well as often in the same individual at different ages, as may be seen 
by examining the different volutions of the same shell when hrofeen 
apart. This is also ilhistrated by the two specimens figured by Protes- 
sor McChesney. Professor Swallow's type is au internal cast, with less 
prominent nodes than either of those figured by Professor MeOhesney. 

■Well-developed specimens of this species are discoid in form, with a 
moderately wide, shallow umbilicus, showing nearly all of each inner 
volution. The whorls present a nearly quadrangular section, the sides 
and periphery being more or less flattened, with generally a slight 
concavity around the middle of the latter. Usually them are six rows 
of nodes; that is, one row of small, depressed nodes on each side around 
the umbilicus, another larger and more prominent series around each 
lateral angle of the periphery, and two others on the periphery or outer 
side. In old specimens those around the margins of the umbilicus 
are often obsolete, or nearly so. Generally the two rows around the 
middle of the periphery are smaller and less prominent than those on the 
lateral angles, and have between them a more or less marked mesial 
concavity, or furrow. The individual nodes of these two rows are also 
nearly always alternately arranged, so that those of one row stand op- 
posite the Intermediate spaces of the other. In some cases, however, 
these two mesial rows of the periphery are much more developed than 
those on the lateral angles, thus giving more convexity to the periphery 
than where they are smaller. The septa are moderately closely ar- 
ranged, with a backward curve on the sides and periphery ; while the 
siphuncle is very nearly central. 

On specimens retaining the shell intact, very flue, regular lines of 
growth are seen, which cross the periphery with a rather deep, graceful, 
backward curve, indicating a deep, rounded sinus in the lip on the oTiter 
Bide. 

I am not aware of any perfect specimens of this species having been 
found. Those figured by Professor MeOhesney are not entire at the 
aperture, and measure about 2.50 inches in their greatest diameter, and 
about 1.30 inches in thickness or convexity. The fragment we have 
figured from Nebraska City would indicate a size near one-third larger 
than these. 

Jjocality an3, position. — Division of the Nebraska City section. We 
also saw a fragment of it at a lower position, in the Coal-Measures at 
Rock Bluff. Professor Swallow's type was found in the valley of Cot- 
tonwood Creek, Kansas, in beds referred by him to the Lower Permian, 
but regarded by Dr. Hayden and myself as Permo-carboniferous. 
McChesney's spetiimens wcro found in the Upper Coal-Measure-s at Gray- 
ville, Illinois, and Mr. Worthen has it from the same horizon at La Salle, 
liliiiois. I have likewise seen fragments of this shell in a small collec- 
tion belonging to lir. Stevens, from the Ooal-Measures near Pittsburg, 
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Pennsylvania, and I suspect that some of the fragments foand by Pro- 
fessor Stevenson in the Lower Ooal-Measurea of West Virginia may 
belong to the same species. 

NAUTiLua PONDEBOsus, White, M, 8. 

PI. in, Eig. 7 a, }>. 

Compare yoiriilus IllUioism^s, MoChesney, I860. Descriptions New Paleozoic 
FoBsils, p. 64; also N'. taberosm, McCoy, 1855, Brit. Pal. Foas., p. 562, PI. 3 H, 
Fig. 15. 

Shell attaiaiog a large size, sabdiscoidal ; umbilicus large, or nearly 
equaling the dorsoveutral diameter of the outer volution near the 
aperture ; volutions three, enlarging their diameter more than three- 
fold each turn ; all broader transversely than dorgo-ventrally ; inner 
ones slightly embracing, while the last one is apparently merely in con- 
tact witii the others neat the aperture ; each broadly flattened or a little 
concave ou the periphery, and (particularly the last one) somewhat flat- 
tened between the periphery and the middle of each side, from which 
point the sides are broadly rounded into the umbilicus, th*e greatest trans- 
verse diameter being near the middle ; ventro-lateral, or onter angles 
of the last whorl (in somewhat worn easts) each provided with obscure 
traces of about twenty wide, undefined nodes, scarcely perceptible to 
the eye; septa numerous, rather closely arranged, making a slight 
backward curve on each side, particularly between the middle and the 
outer angles, and crossing the broadly flattened dorsum with a strong 
backward-cnrve; surface with distinct lines of growth, which curve 
strongly backward like the septa, in crossing the outer side. (Siph- 
unole unknown), 

Greatest diameter of a specimen retaining apparently about one-third 
of the outer chamber, 12 inches; greatest thickness or convexity, 5.40 
inches: breadth of umbilicus, 3.75 inches; dorso-ventral diameter of 
the body whorl at the widest part, 3.90 inches. Dr. White's type speci- 
men, now in the Iowa State collection, is much larger than that from 
whicb the above measurements were taken. 

This shell seems to be nearly related to Jf. 3}uherosits of McCoy, as 
figured in his British Palseozoic Fossils, but differs in the greater dorso- 
ventral diameter of its whorls, which also increase more rapidly in size, 
The nodes of its outer angles are also much smaller and less prominent, 
being Scarcely perceptible in casts. 

I am in some doubt in regard to the generic relations of this species. 
The propriety of placing any of the old discoid IfoMtili, with a large 
open umbilicus, and distinctly quadrangular volutioi^, in the same sec- 
tion with the recent typhical Nautilus, is questionable. 

Professor McOhesney has not figured the type of his species, N. lUi- 
noisenais, and I am, consequently, not positively snro that this may not be 
the same, as it agrees pretty well with his description, while I have seen 
&om La Salle fragments of the form here described. 

Locality and position — Ppper Coal-Measnres, bed Ko. 2 of Platts- 
mouth section. The specimen of N. Illinoisenm described by Professor 
McOhesney was found at apparently near the same horizon of the 
Coal-Measnres at La Salle, Illinois. The fine specimen figured on our 
plate was obtained by Professor Thomas Eglestoa from the Platts- 
mouth exposure, and loaned to mo for study and illustration. Dr. 
White's specimen came from the Upper Coal-Measures of lowa^ 
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OEUST ACE A. 

Genus CYTHEEE, Muller. 

Oythebb Nebbascensis, Geinitz. 

PI. XI, Pig. 2 ; and 3 », 6. ? 

Cyfh^e Sehraseensis, Geinitz, 186^ Carl), imcl Dyas in Kebr., p. 2, Tab. 1, Fig. 2. 
C>jelaii\, Oeiuita, 1866, 16. Fig. 3 and 4. 

Althougti a, number of the carapace- valves of these little Crustacea are 
before me from the same bed in which those figured by Professor Geinitz 
under these names were obtained, none of them seem to agree exactly 
■with hia figures, though we undoubtedly have the same foiTu from 
near the middle of the Upper Coal-Measurea in Union (Jounty, Iowa, as 
well as of that he has referred with doubt to C. cyclas, Keyserling. The 
latter seems to me to be only the opposite valve of the G. Nebrascensis. 

Locality and position. — Division of the Nebraska City section. 

Cytherb, sp. 
PI. XI, Pig. 1 a, *, e, d. 



CarapEice- valves oblong-subellipticin the rightvalve, and broader ellip- 
tic in the left,; right 'valve with dorsal margin straight, or faintly sinuous in 
outline; interior with a transverse ridge near the posterior end, and an 
oval depression occupying the whole end just behind it ; exterior suiface 
smooth, and usually with a broad, undefined, sUghtly more convex re- 
gion at the posterior end, corresponding to the depression within ; left 
valve smooth, most convex behind the middle; interior with a b-ans- 
verse ridge near the posterior end as in the other valve, but haying a 
depression or concavity immediately in front of it as well as behind; 
dorsal margin a little thickened. 

Length, 0.03 inch; breadth of right valve about half the length; 
breadth of the left about three-fifths the length. 

The right valve of this little species agrees very nearly in form witb 
Cypris subrectua of Portlock, and might with more propriety be. re- 
ferred to that species than the form, that has been by Prolessor Gemitz 
considered doubtfully identical with C. eyclas of Keysering, can be're- 
ferred to that Bussiau Permian species. The valves of these little crus- 
ttujea, however, present geoei-ally so few characters that not much reli- 
ance can be p)a<;ed on identifications of species, unless by one who has 
made an especial study of the fossil forms of the group. 

Locality and position. — Division C of the Nebraska City seetioTi ; also 
associated with the last in the Upper Coal-Measures of Union County, 
Iowa. 

Genus PHILLIPSiA, Portloek. 

Phillipsia, sp. 

PL III, Fig. 1 a, b. 

Phillip^, sp., Geinitz, 1866, Caib. aod Dyas in Nubr., p. 1, Tab. 1, Pig. 1. 
I have no specimens of this species for study and description, and 
therefore merely reproduce Protfessor Geinitz's figures, in order to pre- 
sent as full an illustration as possible of the characteristic fossils of 
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these rocks. It ia probably icTentical with somo of tlio forms already 
described, bat not yet figured, from the Upper Ooal-Measures of the 
West. 
LoeaUty and position. — Upper Ooal-Measures, Plattsmouth, Nebraska. 

Phillipsia scitula, M. & W. 

Plate VI, Pig. 9. 



The only speehnen of the little trilobite in our collections from Ne- 
braska was not observed nntil the whole collection had been looked 
over several times, owing to the fact that it is crushed, and, being in- 
crusted with shaly matter, was placed in a tray with flattened specimens 
of Setzia punetul^era, from the same bed, under the supposition that it 
was a crushed example of that little shell. On carefully cleaning it, 
however, it was found to belong to the above species of Phillipsia. It 
was evidently folded with the head and pygidium together, and crushed 
laterally by accidental pressure, so as to become nearly flat. After 
careful cleaning, however, it is not difficult to make out enough of its 
specific characters, by the aid of a magnifier, to leave no doubt of its 
identity. 

It is possible that this is the same form described by Dr. Shumard from 
the Upper Ooal-Measures of Kansas, under the name of P. GUftonmsis, 
but aa he only had the pygidium, and had no means of characterizing 
its other parts, I do not feel warranted in referring it to his species. If 
they are identical, however, and their identity can be in any way estab- 
lished, his name will have to take precedence, as it was first published. 

Locality and position. — ^Nebraska C\ity, division B. The specimen 
originally described was from the Upper Coal-Measure at Springfield, 
Illiuois ; and it also occurs in the Lower Coal-Measures of that State. 

Phillipsia major, Shumard. 
PI. m, Pig. 2 a, b, c. 
PUllipsia major, Shumaid, 1858, Traue. St. Louis Acad. Sci., Vol. I, p. 225. 
Pygidium semi-elliptical, very convex, a little longer than wide, nar- 
rawing posteriorly, the lateral margins being straightened near the 
iuiddle ; posterior extremity narrowly rounded ; mesial lobe strongly 
elevated above the lateral ones, distinctly compressed, and longitudinally 
farrowed on each side ; strongly arched longitudinally, rounded on top, 
and gradually tapering posteriorly to its rather prominent, somewhat 
obtuse extremity, which 'terminates at about one-flfth the entire length 
of the pygidium from the posterior margin ; segments tweuty-two or 
twenty-three, not arching forward or backward, a few of the anterior 
ones only faintly defined by slender linear furrows, those farther baek 
more distinct, all becoming obsolete ou the flattened oi- ibrrowed sides 
of the lobe ; lateral lobes wider than the axial one, rounding down 
abruptly on each side, and sloping more gradually behindj into a smooth 
border, which continues all aiotmd the free margins, but is broader and 
more flattened behind ; segments twelve or thirteen, moderately oblique, 
very short behind, and gradually increasing in length anteriorly ; all 
ending abruptly on reaching the rather broad, smooth, sloping, m;ir- 
ginal zone J surface smooth, or only showing obscure traces of fine 
granules, with minute scattering pits. 
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Length of pygidium, 0.77 iacli ; breadtb, 0.72 incli ; height, about 0.35 
inch. 

It is possible that this may be distinct ftom Dr. Shnmard's P, major, 
but it agrees so nearly with his desciiptioD, that there seems scarcely 
loom to doubt its identity with that species. His type was larger, and 
proportionally somewhat wider, but agrees well in all its other details, 
while the slight difference of proportional length and breadth of the 
pygidium may be dne to a difference of age or ^ex. 

It is also closely related to P. Simgamonensis, M. & W., described from 
the Upper Ooal-Measures of Illinois, bnt not only differs in being pro- 
portionally a little longer, bnt also in having its axial lobe proportion- 
ally larger. Still it may be the same. 

Locality anS position. — Dr. Shumard's specimens were from the Upper 
Coal-MeaBures of Clinton County, Missouri, and on Vermillion lliver, 12 
miles south of Lecomptou, Kansas. Our specimen represented by Fig. 
2 a, b, of PI. HI, wa« found on the Missouri, in the same horizon 
at Believue, Nebra-sta. That represented by Fig. 2 e was found by 
" " r Egleston at Plattsmouth. 



DESCRIPTIONS OF FOSSIL FISHES FROM THE UPPEE, COAL- 
MEASURES OF NEBRASKA. 

By Ouesxks H. St. Jojik. 

Genus CLADODUS, Agassiz. 

Cladodus MoiiTiFER, N. and W. 

PI. Ill, Pig. 6 a, 6, and PI. YI, Fig. 13 a, h, c, d. 

Cladodus niartyir, Newheixy and Worthen, Geol. Illinois, Vol. II, p. 23, PI. I, Fig. 5; 
St, Jolm, ISIO, Proceed. Am. PhOoa. Soo., Vol. XI, p. 431. 

In the collection there are fragments of three individuals of the above 
species — two showing the base with portions of the crown, and one pre- 
serving abont a third of the lower portion of the median cusp of a very 
large speoimeu. There can be no doubt that the teeth before ine are 
referable to the above species ; but as they exhibit characters not sliowii 
in the imperfect specimen figured and described by Messrs. Newberry 
and Worthen, a short description of the Nebraska teeth is here appended. 

Description. — The base of the tooth is semi-elliptical in outline, ob- 
tusely angular behind, with low protuberances rising at the angles upon 
Uie superior inner margin, the outer margin interrupted by a broad, 
shallow sinus, at either angle of which, immediately beneath the smaller 
lateral denticles, an obtnse node projects downward, similar to those 
upon the upper opposite side of the root, the presence of which would 
seem to have becD designed to lend additional strength to the mnsciilar 
attachment of the tooth upon its cartilaginous support; median cone 
cervical, regularly tapering, recurved, ineqnally compressed, with aciite 
lateral edges ; stride sharp, interrupted, separated by wide plane spaces, 
less numerous npon the strongly compressed anterior face, and confined 
to the lower hE^t' of the cusp ; lateral denticles two upon either side, 
strong, with sharp cutting edges, and strong sharp strise or ridges. 

Breadth of base twice its length, and equal to the entire height of 
the tooth. 

This species, so far as we at present know, is restricted to the Upper 
Coal -Measures. The single type specimen from which the species wajs 
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originally described was found in tbe Upper Coal Strata near Sprin gfleM, 
Illinois ; and in the prosecution of the geological sarvey of Iowa, Dr. 
White ^has brought to light the same species from the Upper Coal- 
Meaaures of the southwestern portion of the State. I have also found 
this species in the same formation at Manhattan, Kansas. 

Compared with other species, the present one is probably more closely 
related to C. mirabilis, Agassiz, fl^m the Mountain Limestone, Ireland, 
than with any other to which I am acquainted, it differs, however, 
la being less robust, and more symmetrical in its general proportions. 

Formation and locality. — Upper Coal-Measures, bed B, Nebraska City 
section, Nebraska. 

Genus DIPLODUS, Agassiz. 

Dll'LODTja COMI'EESSUS, Ncwb. 

PI. IV, Eig. 19 a, h. 



The single specimen of JXplodus In the collection is probably referable 
to the form described by Dr. Newberry under the name D. eompressm. 

Description. — The tooth .is of medium size ; base slightly narrower 
than long, broadly rounded In front, and terminating iu an obtuse point 
behind; under surface slightly raised in the middle; anterior extremity 
produced into a large obtuse tubercle projecting slightly outward and 
downward, with a flattened, sharply defined, obovate, pad-like projection 
upon the upper surface of the posterior extremity, marked upon either 
side by a shallow groove terminating above- in a little pit, which is 
entirely separated from the bases of the crown cusps; in this latter 
respect, as Dr. Newberry has remarked, offering marked contrast to D. 
gil^sm, Agassiz, from the Mountain Limestone of Europe ; cusps three, 
median one rudimentary, slender, compressed, with finely crenulated lat- 
eral edges, base well dellued from the general surface and terminating 
in a slight protuberance iu the osseous root in front; the apices of the 
lateral cusps are broken away in the specimen before me; they are 
strongly compressed, smooth, with sharp, beautifully crenulated cutting 
edges, unequally divergent; left one — viewed from before — mos£ Inclined 
from a vertical line and broadest at base; transverse section of both 
lenticular. 

In the collection of the Iowa State geological survey, there is a tooth 
from the Upper Coal-Measures of Southwestern Iowa, which is doubtless 
specifically identical witb the Nebraska specimen, though possessing some 
slight differences. Iu the Iowa specimen the base has, as in the above- 
described tooth, a lozenge-shaped outline, its posterior extremity is more 
abruptly truncated, and the pad-like elevation surmounting its surface 
is elliptical with its longer axis transverse to the root — in other respects 
the same as the Nebraska tooth; viewed in front, the right lateral cone is 
the strongest and most inclined laterally, and the bases on the anterior 
face are swelled out, producing an angidar ridge or buttress, which, 
however, is lost both in the crown above and in the root below. These 
two individuals are the only ones I have had opportunity to examine, 
and comparing them with the excellent description and figures of J?. 
latus, Newb., I cannot doubt but that they are distinct' fh)m that species. 
The present species is described from the Ooal-Measures of Ohio and 
So'nthwestem Indiana, the latter locality holding a stratigraphical posi- 
tion probably below the Nebraska horizon. 
Formation and locality. — Upper Coal-Measures, Eulo, Nebraska. 



:yGooi^lc 



NEBRASKA ANT) PORTIONS OF ADJACENT TERIilTOIilES. 241 

Genus PETAL0DU8, Agassiz. 

Petalodus desteuctok, N. and W. 

PI. Ill, Fig. 5. 

Peialodue destructor, Newberry and Worthen, Geol, Dlinois, Vol. II, p, 35, PI. II, Figs, 1, 
2, 3; St. John, 1870, Proceed. Am, Philos, Soc, VoL XI, p. 433. 

The collection cooteins a large, almost perfect specimen of the above 
sjiecies, wliich presents the following chaoracters : 

Deseription. — The crown is sharp, cotnpressedj gradually thickening 
toward the hase ; crest more or less gently archeit ftom the lateral ex- 
tremities, obtusely acuminate at the apex, and distinctly striated for 
the space of a line or less, below which the striie are lost in the dense 
enamei-like coating which covers both faces of the crown; posterior 
face of crown rhombic, outline of base similaj: to that of crest, and bor- 
dered by five strongly marked imbricating folds, which are conspicuously 
arched downward in the middle, and more or less deflected at the lat- 
eral estremitiesj anterior face broadly rhomboidal, basal fold consisting 
of four or five obscurely marked imbrications, gently cnrved downward 
in the middle, and again at the lateral extremities; the upper edges of 
the imbricating folds are minutely erenulated ; root broad, compressed 
at the edges, rapidly tapering from the lateral shoulders, and terminating 
in a blunt rounded point, IJpon much-worn surfaces the crown is finely 
punctate. 

iDclies. 

Length, nearly 2. 00 

Greatest breadth of crown, about 1. GO 

Height of anterior face of crown 0. 95 

Height of posterior face 1. ^ii 

Ureadth of root across the lateral shoulders, about ■ 1. 10 

This species hears a striking resemblance to Fetalodtis acwnihmtus, 
Agassiz, from theMountainLimestoneof Europe; but, at the same time, 
it possesses characters ■which readily distinguish it from that species. 
The present specie differs mainly in the more tapering root, the coronal 
band upon the inner face is more strongly cnrved downward in the 
middle, and the crown is, relatively higher. This species was origiiHiUy 
described from the Upper Coal-Measures of Central Illinois. I have seen 
a fine specimen of the same species in the collections of the museum at 
Cambridge, fl-om similar horizons in Southwestern Indiana, and also 
from the Upper Coal-Measures of Central Iowa. 
Formation and locality. — Upper Coa!-Measures, Eock Bluff, Nebratika. 

Genus PEEIPEI8TIS, Agassiz, M. 8. 
Feripriatk (Agasaia), St. Johu, Proceed. Am. Phiios. Soc, Vol. SI, p. 434. 
Generic ckaraaterieUcs. — Teeth small or of medium size, possessing the 
general characteristics of the petalodonts. Crown compressed, aeuaii- 
nate, serrate, more or less curved laterally ; estremities on the inner face 
connected by a raised transverse shoulder, in which the crown termi- 
nates below, and which gives rise to a more or less profound coronal 
cavity. Root well developed, entire, as in Petalodus. The surfaces of 
the crown and coronal cavity are covered by a dense and highly polished 
layer of ganoine, which forms an imbricated band at the base. 

The a^ve generic designation was suggested by Professor Agassiz 

for the reception of a group of pecliliar teeth, of which we have at least 

H, Ex. 19 16 
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two representative species — that of F. smnicircviaris being regarded .as 
the type. These forms certainly possess featnres which are widely at va- 
riance with the typical species of the genus Otenoptyehitis, as represented 
by 0. apicalis, Agassiz ; and in their description of the following species, 
Messrs. Newberry and Worthen have also. referred to the remarkable 
characters which distinguish it from the typical species of Otenoptychius. 
The central coronal cavity and the prominent transverse ridge in which 
the root is terminated above on the posterior aspect are peculiarities 
which do not appear in any of the numerous other genera comprised iu 
the groups of petalodonta. 

The genus is Carboniferous, raiifiing from the Lower Carboniferous to 
the Upper Coal-Measures inclusive. 

Pbeipeistis sbmiciecularis, N. & W., sp. 
El. Ill, Figs. 3, 4 ; and PI. IV, Pig. 20 a, h. 
Clenoptijchias semieirailaris, Newberry aud Worthen, Geol. lUiuois, Vol. II, p. 72, Pi, iV, 
Figs. 18, a, 1>. 

Deseription. — Tooth small, broadly obovate in outline, crown much 
compressed and strongly curved laterally, giving the crest a semicir- 
cular outline viewed from above; cutting edge "divided into seven to 
nine denticulations, the median lobe strongest, lateral ones gradually 
deeieasing in size toward the lateral extremities, where they are scarcely 
relieved from the edge; the ealcigerous tubes slightly diverge on nearing 
the edge, producing a minute radiated striation of the" denticulations 
lilte that observed in the even crest of Petalodtis, and when the crown is 
much worn the surface is finely punctate ; outer face of crown very low 
in proportion to its breadth, base sharply beveled, coronal band narrow, 
imbrications very obscure or obsolete, gently descending in the middle, 
and slightly curved downward at the lateral extremities ; upon the pos- 
terior face the base of the crown is defined by a conspicuous transverse 
ridge, which unites the lateral extremities, and gives origin to a deep 
central .coronal cavity; the enamel-like coating hues the walls of the 
cavity, and, spreading over the gently and regularly downward arched 
transverse shoulder, it forms a thin coronal band with one or two faint 
imbrications upon its external inflexed border. The root is nearly as 
wide and much thicker than the crown, tapering rapidly, and rounded 
at its extremity ; anterior side convex or ridged, posterior face slightly 
concave transversely; both surfaces more or less roughened. 

Inetea. 

Greatest length 0.77 

Greatest breadth at the lateral angles of the crown 0.72 

Height of crown upon its anterior face - , 0.32 

Depth of the coronal cavity from the apex of the median dentien- 

lation, about ." 0.45 

And irom. the transverse shoulder, about 0.20 

The collection contains a perfect specimen of the above-described 
species, from Bellevue, Nebraska, imbedded in a matrix of limestone, but 
exhibiting the entire posterior aspect of the tooth without a blemish j 
and I owe to the kindness of Hon. J. Sterling Morton, of Nebraska City, 
another equally perfect specimen, obtained from a shaft excavation near 
the city, -which shows the anterior face of the tooth. I think there can 
be no question as to their specific identity with the form described by 
Messrs. Newberry and Worthen frqm the Upper Coal-Measures of 
niiuois. 
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I am acquainted with but a single other form to which this species 
seems to be closely related, and that ia from the Mountaiu Limestone of 
Yorkshire', England. Specimens of the latter species are in the exten- 
sive collections of the Museum of Comparative Zoology at Cambridge. 
The English specimens are, however, marltedly distinct specifically froin 
tlie American ; they are less curved laterally, and possess some sharp, 
thick serrations on either side of the median cusp ; the crown is rela- 
tively higher, and the coronal band on the outer face is more deeply arched 
downward in the middle, is wider and more dietinetly imbricated ; the 
coronal cavity of the inner face is shallower, and the transverse shoulder 
less prominent. I am not aware that the English species is described. 

Formation wnd locality. — Upper Coal-Measures ; Kockbluff and Belle- 
vue J and from Morton's Shaft near Nebraska City, Nebraska. 

Gbbds OHOMATODTTS, Agassiz. 

Ohomatodus aeouatus, St. John. 

PI. TI, Fig. li a, h. 

ChomatodusarmMtus, St. John, 1870, Proceed. Am. Philos. Soc, Vol. XI, p. 435. 

A fragment of limestone from Bennett's Mill, near Nebraska City, pre- 
serves the impression of a tooth of the genus Ghomatotlus, which seems 
to be distinct from all the species of this genus heretofore deserifaed from 
the Coal-Measures and Lower Carboniferous, The impression presents 
almost the entire figure of the anterior face, from which the following 
description ia given : 

Description. — Tooth large, laterally elongated, moderately thick (?), ex- 
U'emities rounded ; crown slightly ai'ching from the lateral angles and 
curved laterally ; anterior face slightly convex vertically and rounded at 
the crest, which was probably more or less obtuse ; the anterior face of 
the crown w^ apparently undulated along its crest j the obscure sulci 
may have reached half the distance &om the crest toward the base, and 
at the median line a very shallow depression, about as high as it is wide 
at the base, reaches upward about two-thirds the height of the crown, 
and seems to interrupt the continuityof the basal folds, which, however, 
may not be persistent or of specific importance; basal band narrow, 
linear, with two or three imbricated folds, and parallel with the base of 
the root ; surface coarsely punctate. Root nearly as wide as the crown, 
its anterior face deeply channeled by an angular transverse furrow, with 
a low ridge traversing the lower portion from one extremity to the other, 
below which it is beveled to the outer basal edge. 

Inches. 

Greatest breadth, about l-liO 

Height 0.5(1 

Greatest height of anterior crown face . . .' 0.22 

In outline the above species bears a somewhat marked resemblance to 
G. loriformvi, N. and W., from the Keokuli limestone ; but it differs from 
that form in having the anterior face of the crown relatively higher, its 
crest undulated and le^ parallel, and its bow-shaped outline viewed from 
above as well as in the more vertical concavity of the outer aspect of ' 
the .root. It is not improbable that the basal angle of the posterior crown 
fiice was quite prominent, and the vertical concavity of that fa<ie of the 
crown must have been considerable, judging from the arched character 
of the opposite face, and in this respect somewhat resembling G. dnctus, 
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;, thouijli tlie present species is not aciiminate, tlie coronal band 
uot nearly as wide as in that species, and the tooth is not as thick and 



Foi-mation and locality.— 'Up-p&T Coal-Meaanres, Bennett's Mill, near 
Nebraska City ; where it was found in place by the writer. 

Genus XYSTEODUS, Agassiz, M.S. 

Xystbodxjs ? occiDEMTALis, St. John. 

PL IV, Kg. 18 a, h, e, d. 

Xysteodve ! occidentaliB, St, John, 1870, Proceed. Am, Philos, Soc, XI, p, 436, 

*rhe collection affords an interesting little deltoid tooth, which I be- 
lieve has not been heretofore described. Unfortunately, the specimen 
is guite imperfect, and, although its specific characters permit of descrip- 
tion, its generic affinity remains somewhat in doubt. 

Description. — ^Terminal tooth small, subtrigonal in outline, little nar- 
rower than long, but slightly enrolled, flattened or gently depressed 
above; the straight side is abruptly beveled, and from its edge the 
crown gently inclines to the opposite oblique margin, which is very 
slightly raised ; the border extremity is thickened, forming a well-deflned 
continuous marginal border, whi<di rapidly descends upon the inner side 
and gently slopes into theshallow, depressed space in front ; toward the 
terminal extremity the tooth becomes exceedingly thin, and in the speci- 
men before me the pointed end and outer margin are broken away. The 
superior surface is coarsely punctate, as is also the straight articular mar- 
giu. Distance between the angles of the broader extremities, 0.38 inch. 

The tooth aboye described possesses some characters which seem to 
connect it more closely with XysfrodJts, Agassiz, M.S., than with any 
other genus with which I am acquainted. Its general depressed trit- 
nrating surface, and but slightly convoluted terminal extremity, are 
strongly suggestive of this relation. The genus Xi/stroAug was estab- 
lished by Ptof. Agassiz for the reception of Cochliodns striatm and two 
or more other European species from the Mountain Limestone. 

Formation and locality, — Upper Coal-Measures, Aspinwall, Nebraska. 

Dbltodus? akg-ulak:s, N. and W. 



Description. — Terminal tooth small, obliquely triangular in outline, 
thick, but slightly eni'olled ; the broader extremity has a sigmoidal curva- 
turCj terminating in an acnte point at the oblique posterior extremity ; 
straight side forming an angle of about 55° with the oblique margia, 
abruptly truncated, with a narrow sulcus about the middle of the bev- 
eled articular face extending from the inner angle to the pointed end, 
below which the tooth apparently expands into a thin, narrow border 
similar to that upon the opposite side ; the articular margin is bordered 
by a prominent, flattened ridge, which occupies about one-third the sur- 
face of the crown and gradually narrowing as it approaches the termi- 
nal point ; a sharj), narrow keel rises from the oblique margin, rapidly 
converging and decreasing in prominence toward the apical end, and 
sepamted firom the broad, flattened prominence of the straight margin 
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by an equally broad, deep, angular furrow; along tlie oblique side the 
tooth waJ3 slightly oxpanded iuto a thin marginal border. The crown 
surface is beautifully granulo-puuotate, the broader extremity very 
faintly marke(i by longitudinal sigmoid lines of growth, and the broad 
mesial depression is traversed by very obscure undulations parallel with 
the oblique keel. Under surfece longitudinally -undulated, smooth. 

Length of t-ootblilong the straight margin, about 0.52 inch ; greatest 
distance between the acute and obtuse angles of the broader extremity, 
0.48 inch. 

The collection affords but a single example of this handsome form. 
The specimen before me has a remarkable resemblance to the posterior 
teeth of Deltoptychius, Agassiz,' M.S., founded upon CochUodiis acutus 
of the Irish Mountain Limestone ; but we do not at pi-esent possess the 
materials fully to demonstrate this identity. The Nebraska toott.how- 
ever.is evidently identical with the form described by Messrs. Newberry 
and Worthen, from stratigraphically corresponding horizons in Illinois; 
and Dr. White has discovered the same, or a very, closely allied species, 
in the Upper Coal-Measures of Southwestern Iowa. 

Formation and locality. — Upper Coal-Measures, bed B, Nebraska 
City : where it was discovered by Dr. White, 
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NOTES ON THE ORTHOPTERA COLLECTED BY DR. F. 
HAYDEN IN NEBRASKA. 



Bv SAMDEL H. SCUDDEE. 



L— LIST OP THE SPECIES OBSERVED IS KEEEASKA. 

1. Gliyi-LUS NEGLECTUs, Scudd. — Abundant along the Pla.ttn, up Lonp 

Pork, Pawnee Reserve. 

2. Getllus peesonatus, Ulil.— a few speeiiiious were taken on the 

banks of the Platte. 

3. Nemobius vittatus, Harr. — The specimen obtaiued seems to bo 

referable to Harris's species; it was foand on the banks of the 
Platte. 

4. (EoAHTHUS HiVEUS, 9ew. — Judging from poor specimens, this seems 

to be identical with onr eastern species — 1^ Ig. Banks of the 

Platte. 
ri. Cbuthophilus geacilipes. Scudd. (?) — 3^ 1 5 , mostly immature, 

were taken at Nebraska City, 
tl. Ubeopsylia EOBUSTA, Scudd. — 3^ 3 5, from Nebraska City and the 

banks of the Platte. 

7. Xiphidium: SALTANS, nov. sp. — Similar to X.ireuipewnis, Sendd., but 

with much shorter wings. In the male the stridulating field occu- 
pies one-half of the tegmiua. The projection of the vert-ex is uun- 
sually great ; the ovipositor is very long and slender, slightly curved. 

Length from tip of vertex to extremity of abdominal segments, 0.5 
inches J length of tegmina, ^ 0.14 inch, 2 0,06 inch; length of hind 
femora, 0.41 inch ; length of ovipositor, 0.S2 inch. 

3j I5 from the banks of the Platte. 

8. CoNOOEPHALUS ATTENUATUS, nov. sp. — ^Tubercle of vertex bordered 

beneath with black, long, slender, conical, bluntly pointed, with a 
slight basal tooth on the under side ; tegmina very slender, pointed 
at the tip, more than twice the length of the abdomen ; hjud legs 
slender, the femora furnished beneath, externally, with a row of 
exceedingly short and fine, distant, spinous hairs ; internally with 
arow of four or five very short and distant spines, directed back- 
ward; ovipositor very slender, barely reaching the tip of the wing- 
covers at rest. 

Length of tubercle, measured beneath, 0.08 inch ; length of hind fem- 
ora, 0.85 inolij length of togmina, 3 inches; length of ovipositor, 
1,3 inches. 

1^,22, and several immature specimens were taken ou the banks of 
the Platte. 
1. AJtABETJS siMiLis, uov. sp. — This species is very closely allied to A. 
purpuraseens, Uhl,; it differs from the latter principally in its 
slightly shorter and more curved ovipositor. 

Length of pronotum, 0.46 inch ; length of hind tibiae, 0.74 inch; length 
of ovipositor, 0.72 inch. 

1 ^ 3 g . Banks of the Platte. 
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10. OpsomjILABivittata, Serv.— 22 from Nebraska City. 

11. Beaghypeplus MAGNUS, Girard.—! J Sg. One specimen from Ne- 
braska City, the remaiBder from the banks of the Platte. 

12. Stbnobotheus gbaoilis, nov. sp. — Vertex of the head broad, swol- 
len, witb elevated anterior border ; foveolce extremely shallow, long, 
triangular, with the base toward the eye ; lateral eatinfe of prono- 
tnm rather prominent, regularly carved, approximate in the mid- 
dle ; median carina slight ; hind border of pronotnm a little angu- 
latedj middle of the lower border produced into a rounded projec- 
tion. 

Slightly mottled, pale reddish brown, a band of the deeper tint 
jnat behind the eyes, bordered above by the yellowish lateral cariute 
of the pronotum ; tegmina nearly uniform in color, but with two 
or three small spots in the central field. 

Length from vertex to tip of tegmina, 0.65 inch. ■ 1 3 taken on the 
banks of the Platte. 

13. ACElDlUMBMAEamATUM, Uhl, M8S.— Pronotum light greenish red, 
lighter on sides ; a distinct yellow band from the vertex of the bead 
to the tip of the pronotum ; antennae yellowish, changed Into browa 
at tips ; tegmina brownish-red, inner border margined with dull yel- 
lowisli; hind femora yellowish, with a few black points on the 
upper outer carina ; hind tibise dark brownish-red, armed with Wack- 
tipped, yellow spines; abdomen yellow, with transverse rows of 
black dots at the -tips of the segments. 

Length from vertex to tip of tegmina, g 1.4 inches, 2 l-'^o inches. 
3^ 32 along the banks of the Platte River. 

14. Caloptenus pemue-bubeum, Eurm. — 1 ^22 only were collected, 
from Eulo, Southern Nebraska, July 9th ; from Nebraska City and 
from the banks of the Platte Eiver. For further remarks on this 
species see below. 

15. Caloptbnus spebtus, Uhl. — Eulo, Southern Nebraska, on the 
banks of .the Missouri River, in great quantities, July 9th ; other 
specimens were brought from the banks of the Platte Eiver and 
from Nebraska City. For further remarks on this species see 
the second division of my paper. 

16. Caloptehds bivitxatcs, Uhl.— 1^ 3 2, taken along the banks of 
the Platte River and at Nebraska City. 

17. Pbzotettix 8PEC1OSA, nov. sp. — Pronotum rugose, the anterior half 
with irregular transverse, the posterior half with irregular longitu- 
dinal lines; theraised portions pale yellowish: the depressed parts 
deep reddish; tegmina immaculate, yellowish, with the longitu- 
dinal vein of inner half pinkish. 

This species is placed here provisionally, as it does not strictly 

appertain to Pesotettix. 
Length of pronotum, S 0.23 inch, ? 0.30 inch; length of tegmina, 

S 0.4 inch, 2 0,6 inch; length of hind femora, S 0.56 inch, 2 0.C4 

Inch. 
1^22 from Nebraska City and the banks of the Platte Eiver. 

18. (Edipoda TEiPASCiATA. — Oryllus trifaseiatus, Say. Amer, Entom., 
Pi. XSXIV. IS from Nebraska Territory. 

10. CEdipoda coLLARrs, nov. sp. — Dark reddish-brown; lower half of 
head, base of hind femora, and a broad band along the posterior edge 
of the pronotum, pale clay-yellow; hind tibiae reddish; tegmina 
mottled somewhat uniformly with fuscons blotches, which form 
three distinct bands, the outer of which is sometimes lost in the 
nearly equal mottling of the tip; wings pale yellow at base, some- 
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■what obfuscated at ti]i with a hroad median blackish band, occu- 
pying the middle third of the wing at the costal border, crossing 
the wing at right angles with uniform braadtb, (excepting a' spur 
thrown out toward the base, as in <E. xanthoptera,) and then, with 
decreasing width, following the curve of the wiog to the inner 
angle; pronotum with a promiuent median ridge throughout its 
extent. 
Length from vertex to tip of tegmina, S 1.2 inches, ? 1.6 inches; 
2 S 22 from Nebraska City and trotn the banks of the Platte. 

20. (Edipoda tenebhosa, nov. sp. — Nearly uniform dark fiisoous, front 
of head with somewhalfpale markings ;_ pronotum above dull, dirty 
yellow, with dots and streaks of fnliginona ; hind femora banded 
with yellow just before the tip; hind tibi® with a dull reddish band 
next the base, followed by a darker band; tegmina almost uniformly 
mottled with fuseous, the outer half interspersed with paler spots ; 
wings, pale reddish at base, the whole outer border obscured by a 
broad, dark, iuliginous band, slightly paler at the extreme tip, pro- 
jecting sharply inward almost to the base of the wing, Dear the 
costal margin ; antennae fuscous, basal third paler; pronotum with 
a slightly raised median carina. 

Length from vertex to tip of tegmina, ^1.2 inches, 2 1.25 inches ; 2 
^ 2 2, Kebraska City and along the banks of the Platte. 

21. (Edipoda HAiDBMAMii, Dov. Sp. — This specios is closely allied to (E. 
coralUpes, Hald., but differs from it in the greater rngosity of 
the pronotum and in the greater separation and distinctness of the 
markings on the tegmina. The wings are pale yellow at base, hya- 
line with black veins at tip and across the middle, have a nither 
narrow fuliginous band, eurvuig regularly around to the inner angle, 
broken at the division of the central and inner areas of the wing, 
and above this projected strongly and broadly inward, almost to 
the very base of the wing ; at the costal border the band becomes 
almost piceoos. 

Ijength from vert«x to tip of tegmina, ^1.25 inches, s 1.8 inches; 1 3 
4 ?, Nebraska City and the banks of the Platte. 

22. (Edipoda CAROLINA, Burm. — 2 ^ 5 g ft'om Nebraska City and the 
banks of the Platte. 

23. DiAPHEROMEEA Velii, Walsh.— 1 $ 1 2 from the banks of the 
Platte Eiver. 

24. STAaMATOPl'BRA MiNOB, nov. sp. — This little Mantis is a miniature 
of S. Carolina, but, on a front view, the vertex of the head is less 
swollen and, indeed, nearly flat; the eyes are not so prominent, and 
instead of being regularly rounded, are slightly flattened' above, in 
continuation of the contour of, the vertex; head and pronotum 
mottled with black and dark, dirty yeUowish, the pronotum with 
raised black points along the outer border ; tegmina dark brown, 
obfuscated on the apical half; stigma of the same color as its sur- 
Toundings and therefore inconspicuous. 

Length of pronotum, 0,25 inch j length of tegmina, 0.28 inch ; breadth 

of head, including eyes, 0.17 inch. 
Three specimens from Nebraska City. 

25. Temnopteeys maeginata, nov. sp. — Pronotal shield piceons, bor- 
dered laterally with a wide yellowish band ; furnished, also, with a 
few widely and irregularly scattered pnnctulations ; tegmina pi<*o- 
ferruginous, the outer margin with a yellowish band in continuation 
of that on pronotal shield, reaching half-way to the apex; femora 
beneath Inteous j tibiie and tarsi caetauens. 
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Length of pronotal shield, 0.17 inch ; breadth of tlie same at tfae pos- 
terior border, 0.23 inch ; langth of tegmina, 0.2G inch ; breadth of 
the same in the middle, 0.16 inch. 

From the banks of the Platte. 

II.— EEMAEKS OS THE DEVASTATING GRASSHOPPEIIS OP 
NOiiTH AMEKICA. 

At least three kinds of migratorj' grasshoppers, two of which belong 
to the genua Caloptenw, are found in the United States- 
One, Galoptemis femw-rtibrum, Bnrm., is fonnd in all the States east 
of the Mississippi, unless we except the southernmost, as well as in 
those bordering it on the west. It was long ago described by De Geer. 
This seems to be the lea.st destructive kind, and only on extraordinary 
occasions hEis been known to migrate iu clouds, or even extend its rav- 
ages over a wide stretch of country. 

The second, Caloptentis s^retus, TJhl., a much more desttnctive spe- 
cies, occurs over the whole of the vast region west of the-States border- 
ing the Mississippi, to the very base' of the Eoeky Mountains, flrom 
Texas on the south, past the boundaries of the United States, to the 
Saskatchewan River on the north. The species, which received its 
name in mahnscriirt from Mr. Uhler, has been briefly described by Mr. 
Walsh, This entomologist disctmses at length, in the PrEictical Ento- 
mologist for October, 1866, the probability of its permanent foothold in 
Kansas and Nebraska. While we agree with him in his conclnsiouS; 
we would by no means assent to a line of argumentation founded upon 
his hypothesis of its origin. "It is evidently a strictly alpine insect," 
says Mr. Walsh. Hebasesthis assertion solely upon the statement of 
Drs. Velie and Pari:y, who Assured him that, in Colonvdo, " it breeds in 
the mountains, and comes down into the settlements in vast swarms 
through the canons, or deep perpendicular cuts, leading from the moun- 
tains to the more level country." Mountain valleys, with a southern 
exposure, will, however, breed animals which i^rhaps could not endure 
the rigors of the open plain, so that this evidence lacks sufficiency. 
Moreover, we have two facts of a different nature — first, that when 
regions outside the natural limits of the range of this pest are invaded, 
the inclemency alone of a succeeding spring can prevent the eggs or 
newly hatched young from coming to maturity ; secondly, that the insect 
has often bred, year after year, in a region south of, and much milder, 
tiiau Kansas and Nebraska, viz. Central Texas. The actual limitations 
of its natural abode I do not know, nor have we as yet sufficient data 
for a reasonable hypothesis. Indeed, we ought to be supplied with an 
extensive series of simultaneous observations made over the whole of 
the ravaged districts, stating the exact time and direction of each flight, 
and the direction of the wind at the time. By collating these data we 
might be able to arrive at some clear conclusions concerning the origi- 
nal habitation of the species.* 

* Since tliis articTo left my bands. Mi. Walali lias reiterated his argnmentB, with a 
great deal of force aSd ovigiuality, m the Avuerioan Entomologist, Vol. I, pp. 73-76, 
and in liis First Aunual Kepoi't on the Nosioas luseots of the State of IlUDois, pp. 
82-103. Tho former article, however, has brought out the adverse sEatement of two 
obaerrers in Colorado, the seat of the grasshoppers, (see American Entoniologist, pp. 
94-85,) one of whom, Mr. Byens, states exphcitly that it is "commou to aHtbis 
westOTn or rtiinUs) region, one-third of thti United States, but its breeding.plaoo is 
upon the hot, parched plains and table-lands, from four to six thonsand feet above the 
sea, insteadrfjf iu the caflouB of the mouotains. The greater the heat the more they 
flonmh." 
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A third species of grasshopper, tinnamed as yet, belonging to the gemis 
(Edipoda, appears to be the insect which has ravaged the cultivated dis- 
tricts of California and Oregon, and the neighboring States and TeTri- 
tories ; it probably ranges over the whole extent of conntry west of the 
llocky Mountains and included within the limits of tlie United States. 
Mr. A. S. Taylor, in one of Ms articles in the California iParmer, subse- 
quently communicated to the Smithsonian Institution and published in 
tlieir Report for 1858, describes the grasshopper a.8 found near Monterey, 
and it is doubtless the migratory species which ravaged the State. It is 
a. species of (Edipoda, which, ftom the devastating nature of its ravages, 
may be called (Edvpoda atrox, or the terrible grasshopper.* To the best 
of my knowledge, it is the only species of the genus which has anywhere 
proved seriously and persistently injurious to crops. Several species of 
the closely allied genus Paehyiylus have ravaged the flelds of Eastern 
13nrope and Asia ; and it is interesting, in a zoological point of view, to 
liml that California, whose insect faima bears amuch more general resem- 
blance to the peculiar types of the Old World than to those character- 
istic of the opposite border of the B"ew World, should in this case also 
harbor a devastating grasshopper so much more nearly a^llied to the de- 
structive species of the Mediterranean than to those found upon the same 
continent witJi itself. 

For the elucidation of the history of these three species, aud to show 
the similarity of their devastations, I have brought together all the 
original matter I could obtain, as well a-s a few already published state- 
ments, and will present them under the heading of each species. 

A. — Caloptehus PEMim-ETiBRtFM, Burmelstei. 

Jfa ravages in Kew England. — Although the ravages of locusts in 
America are not followed by such serious consequences as in the Eastern 
Continent, yet they are sufficiently formidable to have attracted atten- 
tion, and not unfrequently have these insects laid waste considerable 
tracts, and occasioned no .little loss to the cultivator of the soil. Our 
salt-marshes, which are accounted among the most prodnctive and val- 
uable of our natural meadows, are frequented by great numbers of the 
small red-legged species, {Aerydium femur-rvbrurn,) mtevmia^&ii occa- 
sionally with some larger kinds. Th^e, in certain seasons, almost eu- 

* We subjoin a description of tliis speoiea : 

CEwPODA ATiiOx, nov. ep. — Head nnilbrm, pale brownish yellow ; 'tlie raised edfja 
•)f the vertex dotted witli fiiscona; adorlc fuacona spot beinntl the eye, broadeniiiff 
posteriorly, but not esteudinff upon the pronotnm. Antennfe a& long as the head and 
pronotiim together, dnll honey .yellow, growing duaky toward the tip. PEonotnm dark- 
l)powuiah yellow, the sidea darker anteriorly; median carina extending the whole 
length of the pronotnm, moderately raiaed, cnt once by ft transverse line a little in 
inlvanoe of the middle ; lateral eanuEB prominent, extending across the anterior two- 
thirda of the pronotum; anterior border of the pronotnm smooth, very alightly angn- 
liited ; posterior border delicately marginate, bent at aveiy little more tnau a right 
angle, ttie apes rounded; tognuna duU-yeliowish on the basal half, with, distinct lu»- 
coiis spots; toward the apex obscurely fuacons, with indistinct fnaoona markinKs; 
humeral ridge yeUowish, aod, when the tegmina are in repose, inclosing a brownish 
fnscoua triangular stripe ; the spots are scattered mostly in tne median field, consisting 
ill the basal two-fifths of the t^mina of amall roundish apots and one larger loncitudiniil 
spoSin the middle of the basal half ; thereiBalargeirreaiularapot in the middle of the 
tegmina, and bejoud a amallcr tranaverae spot, followed by indistinct marking; wings 
3i yaliae, slightly fnliginous at the estreme tip ; the veins, especially in the apical half, 
fuscous ; legs uniform brownish fuscous ; apical half of spines of hind tibial black. 

Lengthen body, 0.3 inch; of tegmina, 0.9 inch; of body and tegmina, 1.125 inches; of 
pranotum, 0.2 inch ; of bind femora, 0.5 inch. 

It bears a stcong resemblanee to (E&ipoSaiiellaolda, Soadd., common in Northern Sow 
I'Jnglnud. 
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tirely consume the grass of these marshes, from whence they then take 
their course to the uplauds, devonring,- in their way, grass, corn, and 
vegetables, till checked by the early frosts, or by the close of the nnt- 
ural term of their existence. When a scanty crop of hay has bfeen 
gathered from the grounds which. these puny pests have ravaged, it 
becomes so tainted with the putrescent bodies of the dead locusts con- 
tained in it {bat it is rejected by horses and cattle. 

At various times they have appeared in great abundance in different 
pai'cs of New England, It is stated that, iu Maine, during dry seasons 
they often appear in great multitudes and are the greedy destroyers of 
the half-parched herbage. In 1749 and 1754 they were very numerous and 
voracious; no vegetables escaped these greedy troops; they even de- 
voured the potato tops; and in 1743 and 1756 they covered the whoJe 
country and threatened to devour everything green. Indeed, so great 
■was the alarm they occasioned among the ijeople, that days of fasting 
and prayer were appointed on account of the threatened calamity. The 
southern and western parts of New Hampshire, the northern and eastern 
parts of Massachusetts, and the southern port of Vermont, have been 
overran by swarms of these grasshoppers and have suffered more or 
less from their depredations. 

Among the various accounts which I have seen, the following, 
exti'ttcted from the Travels of the late President Dwight, seems to'be 
the most full and circumstantial : 

Bennington, Vermont, and its neiffhliorliood, lave for some time past been infested 
by graashoppera of a kind witli wKich. I had before been nnacquatnted. At loiist, 
tneir history, as given by respectable pevaoua, is in a great measnre novel. They 
appear at different periods, in different years; but the time of their continuance sL^eiiia 
to be the same. This year (1798) they came fonrweeka earlier than in 1797, and ilLsaii- 
peared fonr ireeks sooner. Aslhadno opportunity of exainining_tibem,Hianiifi1desci1 bo 
their form or their size. Their favorite food ia olover and maize. Of the latter tliey 
devonr the part which is called the silk, the immediate means of fecnndating Iho oiiv, 
and thus prevent the kernel from coming to perfection. But their voracity extends to 
almost every vegetable, even to the tobacco plant and the hiredook.. Nor are tiny 
confined to vegetables alone. The garments of laborers, hnng np in the fleM ivhitu 
they are at work, theae insects destroy in a few hours; and with the aatne vosaciiy 
they devour the loose particles which the saw leaves upon the surface of pine boards, 
and ■which, when separated, are termed saw-dust. The appearance of a board fence, 
from which the particles tad been eaten in this manner, and which I saw, ■was Doy«l 
and singular ; and seemed the result, not of the operations of the plane, but of attri- 
tion. At times, patticnlarly a little before their disappearance, they collect in clouds, 
rise high in the atmosphere, and take extensive flights, of which neither the cause nor 
the (lirection has hitherto been discovered. I was authentioaUy informed ■that some 
persons employed in raising the steeple of the church in WilJiamstown, were, while 
standing near the vane, covered 'by them, and saw, at the same time, vast swarms of 
them flying' far above their heads. It is to be observed, however, that they oustoma- 
rily return and perish on the very ground which they have ravaged. 

Through the kindness of the Rev. L. W. Leonard, of Dublin, New 
Hampshire, I have been favored with specimens of the destructive 
locusts which occasionally appear in that part of New England, and 
which, most probably, are of the same species a« the insects mentioned 
by President Dwight. They prove to be the little red-legged locusts, 
whose ravagBS on our salt-marshes 1 have already recoixied. 

In the summer of 1838, the ■vicinity of Baltimore, Maryland, was 
■infested by insects of this kind ; and I was informed by a young gen- 
tleman from that place, then a student in Harvard College, that they 
were so thick and destructive in the garden and grounds of his father, 
that the negroes were employed to drive them from the garden 
with rods; and in this way they were repeatedly whipped out of 
the grounds, leaping and flying before the extended line of castiga- 
tors like a flock of fowls. Home of these insects were brought to me by 



vGooi^lc 



KEBRASKA AND POKTIOK3 OP ADJACENT TEBSIT0BIE5. 255 

the aaine gentleraan, on liis return to tlie university, at the end of the 
summer vacation, and they turned out to be specimens of the red-legged 
locusts already mentioned. — i^Dr. T. W. Harris, in his Report upon the 
Insects of N^&w Englxmd Injurious to Vegetation.) 

Its ravages on Gape God. — In some dry seasons within my recollection 
they have heen so numeroas here as to destroy almost every green 
thing. I am not able to give the precise year when "their depredations 
were committed ; I only know that in times of great drought their rav- 
ages have been very great. — {From aw account by Mr. F. Sounder, Barn- 
stable, June 23, 1S68.) 

Its ravages in Maine.— The year 1821 or 1822 was an unusually dry 
season during the summer months. In the early part of the season 
firos had raged extensively on newly cleared lands. In June there ap- 
peared an immense number of red-legged locusts t^oW(iiMm/e)RMr-n(6j-i()re) 
on the farm, where I then resided in the town of Pownal, Oamberland 
County, Maine. 

The land is a light sandy soil, In places merging into a sandy loam, 
which, but a few years before, had supported a dense growth of spruce 
and hemlock; this had been burned over, leaving the ground covered 
with a heavy scurf of vegetable matter. It was apparently in this scarf 
that the locusts had laid their eggs the previoua year. 

During the haying season the weather was dry and hot, and these 
hungry locusts stripped the leaves from the clover and herdsgrass, leav- 
ing nothing but'the naked stems. In consequence, the hay crop was 
seriously diminished in value. So ravenous had they hecome that they 
would attack clover, eating it into shreds. Bake and pitchfork handles, 
made of white ash, and worn to a glossy smoothness by use, would be 
found nibbled over by them if left within their reach. 

As soon as the hay was cut and they had eaten every living thing 
from the ground, they removed to the adjacent crops of grain, com- 
pletely stripping the leaves ; climbing the naked stalks, they would eat 
off the stems of wheat and rye just below the head, and leave them to 
drop to the ground. I well remember a 
over the heads of wheat after dark, cai 
ground, where most of them would remain ^ „ 

harvest-time it was my painful duty, with a younger brother, to pick up 
the fallen wheat heads for threshing ; they amounted to several bushels. 

Their next attack was upon the Indian corn and potatoes. They 
stripped the leaves and ate out the silk from the corn, so that it was 
rare to harvest a full ear. Among forty or fifty bushels of corn spread 
out in the corn-room, not an ear could be found not mottled with de- 
tached kernels. 

While these insects were more than usually abundant in the town 
generally, it was in the field I have described that they appeared in the 
greatest intensity. ,^After they had stripped everything from the field 
they began to emigrate in countless numbers. They crossed the high- 
way and attacked the vegetable garden. I remember the curious ap- 
pearance of a large flourishing bed of red onions, whose tops they first 
literally ate up, and, not content with that, devoured the interior of the 
bulbs, leaving the dry external covering in place. The provident care 
of my mother, who covered the bed with chaff from the stable-floor, did 
not save them, while she was complimented the next year for so snc- 
cessfttlly sowing the garden down to grass. The leaves were stripped 
from the apple-trees. They entered the house in swarms, reminding 
one of the locusts of Egypt, and as we walked they would rise in count- 
less numbers and fly away in clouds. 
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As the nights grew cooler, they collected on the spruce aad hemlock 
stumps and log fences, completely covering them, eating the moss and 
decomposed surface of the wood, and leaving the surface clean and new, 
They would perch on the west side of a stump where they could feel the 
warmth of the sun, and work around to the east side in the morning as 
the sun reappeared. The foot-paths in the fields were literally covered 
with their excrements. 

During the latter part of August and the first of September, whten 
the air was still dry, and for several days in succession a high wind pre- 
vailed from the northwestj the locusts frequently rose in the air to an 
immense height. By lookmg up at the sky in the middle of a, clear day, 
as nearly as possible in the direction of the sun, one may descry a locust 
at a great height. These insects could thus be seen in swarms, appear, 
ing like so many thistle-blows as they expanded their wings and were 
borne along toward the sea before the wind; myriads of them were 
drowned in Casco Bay, and I remember hearing that they frequently 
dropped on the decks of coasting vessels. Oart-loads of dead bodies 
remained in the fields,- forming in spots a tolerable' coating of manure. 

It was an object of cariosity to me, then a boy, to catch some of the 
largest loeustB, and turn up their wings to find the Httle red parasite 
which covered their bodies; this might have done something toward 
hastening their desixnction, although it did not prevent the ravages on 
the crops. 

During the years necessary to clear up the forests on the sandy lands 
in the vicinity, it was no uncommon thing to have the crops seriously 
injured by these loeuste, but never, to my knowledge, to the extent 
described above. , 

In response to my special inquiries concerning the flight of these in- 
sects, my correspondent replied as follows : 

I do not remember ever to have witnessed the flight of these grass- 
hoppers to any extent, except during the year mentioned, and the pre- 
ceding one. If or do I ever recollect a time when the wind blew ko steadily 
for days in succession, from the northwest, generally rising soon after 
mid-day, and going down wjth the son. I have no meteorological record, 
but speak from memory. 

The town of Pownal was principally settled after the opening of the 
present century. As the lands were cleared, the Canada thistle and other 
species sprang up in great quantities ; when they ripened, the winds 
spoken of as occurring at that time carried off immense numbers of the 
thistle-blows to the ocean. I was wont to spend hours in my boyhood lying 
on theground and directingmy eyes as near as I could to &e sun, to watch 
the thistle-blows as they passed across "or near its disk. I think I 
could have seen thent in tMs situation several hundred feet high. I in- 
jured my eyes permanently by indulging in this amusement. Whether 
the grasshoppers ever rose to so great a height I do not know, but I 
think that they generally flew at a lower level. * * » Although 
they would rise in clouds as one approached them, it was only an occa- 
sional one that would rise higher, and fly off before the wind, and then 
only when the wind was blowing freshly. They did not fly with their 
heads directly before the. wind, but seemed to rise in the air, set their 
wings in motion, and suffer themselves to be home along by the cur- 
rent. They generally, perhaps always, rose in the afternoon, when the 
sun was hot and the wind blowing freshly. — (From, accounts furnished by 
Br. N. T. True, Bethel, Maim, February 28 oM March 10, 1868.) 

Its rawages in Ohio and Pennsylvania. — Mr. Sohenck, of Franklin, 
Warren County, Ohio, writes to the Ohio Farmer that the grasshoppers 
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are making their appearance in vast numliers. He sayS; " Last year 
we had millions of them ; this year we have hnntlreds of millions." For 
iive years, he says, they have been increasing on his farm, and he fears 
that unless some means are discovered for their destructioii they will 
totally ruin his owu and his neighbors' clover-fields. 

Thespeedot'theCeutral Railroad locomotivesis considerably decreased 
by the immense swarms of grasshoppers between Lancaster and Phil- 
adelphia. One engineer stated that histrain was fortyminutes behind, 
owing to the number of grasshoppers on the track, and that he used 
twenty buckets of sand, which was thrown on the rail in Iront of the 
driving-wheels, to enable him to get along at all. Improbable as this 
story may appear, its truth is vouched for by the engineer above alluded 
to. — (Qitoted by Mr, A, S. Taylor in the Calif omia Farmer ^ April 22, 1839.) 

B. — Caloptbnus spbettjs, TJhIer. 

Notes upon Caloptenus spsetus, Ukler, as observed during its invasion 
of Western Iowa in August anS, September, 1867. 

By September 3, these OTasshoppers had reached the vicinity of Ked- 
fleld, in the central part of Dallas County, and were sufficiently numerous 
to attract general attention. 1 first detected them September 1st, while 
collecting insects in the afternoon. The nest day they were very com- 
mon, and on the day succeeding rose before me in my walks in swarms. 
At this time I did not notice their arrival in immense flights, but in 
Guthrie County, in the valley of the Beaver, they were said to have 
appeared in myriads at about 11 a, m., September 5th, coming from the 
jiortliwest and alighting so thickly as literally to cover the gronnd. 
They gradually dispersed, and after a day or two were much less com- 
mon. At noon of the 13th 1 observed the lighting of an immense flight, 
in the same vicinity, likewise coming from the northwest. They filled 
the air quite thickly, and, with their wings glistening in the sunlight, 
resembled immense snow flakes. Tbeir progress was readily traced from 
the north and west, and their origin was undoubtedly Dakota and 
Nebraska, where my friend Mr. O. H. St. John observed them in abund- 
ance in the larval state, in May. He also noticed them at or near Sioux 
City, and at other points on the Iowa side of the Missouri Eiver. Tbeir 
progress eastward was gradual ; they appeared at Exira, in Audubon 
County, only forty or fifty miles west of Eedfleld, about August 20th, 
or nearly two weeks earlier than at the latter place. 

After a few days their havoc with the vegetation began to be pain- 
fully apparent; in ten days they bad stripped the lea.ves from the com, 
the potatoes, and the white-willow hedges ; several species of Antjyrosia 
and Ghenopoda presented but bare stems, and even the resinous foliage 
of the HeliantM did not wholly escape. I was obliged at once to sus- 
pend for the season my hetbarial collections, from the ragged condition 
of the foliage of almost all species. Yet they displayed discrimination 
in selecting their ibod, leaving sorghum wholly untouched while denud- 
ing maize growing by its side ; melons themselves were eagerly devonred 
while the vines that bore them were scarcely mutilated ; every cabbage 
patch was quickly disposed of; they even attacked the ears of corn, 
eating off the enter husks, and devouring an inch or more of the end 
of the ear. 

They commenced pairing soou after tbeir arrival, but oviposition 
was delayed for some days. I think the exact time of this may depend 
upon the weather, or rather upon the condition of the ground. For a 
H. Es. 19—17 
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time after their arrival the weather, was latensely dry — the cnlmiaatioii 
of a very protracted and severe drought. Although they commenced 
pairing a week or ten days previously, none were seen depositing their 
eggs until the occurrence of a heavy rain, which moistened and of coarse 
somewhat softened the hard, parched ground. This happened ou the 
17th, when oviposition became at once general, and was being carried 
ou in every favorable place when I left the State, September 23d. 

For breeding sites they generally select spots devoid of vegetation, 
preferring paths, road-sides, and other hard, bare groimd, the compact- 
ness of the eaith in such places doubtless tending to preserve the eggs 
from being crushed, or from disturbances to which in loose earth they 
would be liable. Into this hard ground the female, by diligent working, 
inserts her somewhat extensible abdomen its whole length, making a 
cylindrical cavity about an inch and one-half in depth. At the bottom 
of this the eggs are laid; they form a mass three-fourths of an inch to 
an inch in length, and about one-fourth of an inch in diameter. The 
eggs are elongated, fifteen to twenty-five in number, and when first laid 
are of a light yellow color, which soon deepens almost to an orange. 
Aromid the eggs a quantity of white or light-pinkish frothy substance 
is deiwsited, which soon hardens to form a compact egg-ease. Usually 
the hole is filled with it, the summit of the egg-case being about half an 
inch or more below the surface. Ordinarily the holes are nearly vertical, 
but sometimes more or less inclined. During oviposition, as at other 
times, these grasshoppers are eminently gregarious; every bare space of 
ground of considerable size is completely {iovei-ed with them, and each 
square inch made the receptacle of several clusters' of eggs j the surfiice 
of the ground appears thickly perforated with small holes. 

It is diflQcult to give a just conception of their numbers. Any one 
who has once seen l£em would feel no surprise in hearing of locomotives 
stopped in rising grades by their abundance on the rails, as actually 
happened in Iowa. The tires of ordinary vehicles were covered with 
their crushed remains, while it was impossible to walk without treading 
upon them ; swine feasted upon them, especially when they were slightly 
stiffened by cold in the early morning; hazel and other slender bnahes 
I have seen bending under'their weight; and closely-grazed hill-sides 
appeared as white as though sown mth plaster from the glistening of 
their wings. They were most partial to cultivated districts ; the vicinity 
of valleys along the streams was next in favor. On the high, broad, 
wild prairie they were rarely met with, and I never saw them in such 
places in numbers safficient to attract attention. 

I left the invaded district too soon to state their duraMon. At New 
Jefferson, in Greene County, September 22, 1 saw immeuise numbers in 
the air, as though new accessions were coming ; at the same time the 
ground was thickly strewn with the dead. Apparently they live hut a 
very short time after depositing their eggs. So far as I could learn, . 
they did not proceed eastward beyond the middle of the State. 

.Two other invasions of Western Iowa by immense numbers of a mi- 
gratory grasshopper — jirobably this same species — ^have occurred since 
its settlement: one three years ago, when they cmly devastated the 
western tier of counties; the other ten years previous to thatj when 
they swept over the entire State, although, from all accounts, m less 
numbers than recently. In both eases they deposited their eggs, and 
greatly terrified the inhabitants bj- their prospective abundance. In 
both eases the eggs were hatched during the following springs but while 
the larvae were very young cold rains came ou and destroyed them all. 
Hence this spring the fiarmers of Iowa may in like manner be reUeved 
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of them i if not, their ravages during the coming summer must be fear- 
ful. It was the universal testimony that this species of gi'asehopper is 
not ordinarily seen in Iowa, Indeed, nearly every one with whom I 
conversed claimed never to have seen it before. — [Prom tm account fur- 
nished by Mr. J. A. Alhn, Ca/mhridge, Massachusetts, March 10, 1868.) 

Its ravages in British Atnerica. — ^Three kinds of grasshoppers made 
their appearance here in 1864 and 1865 : 1st, a grasshopper yellow on 
the belly, and about three inches in length, stout in proportion. From 
one of these I pressed out as many as one hundred eggs ; there were 
very few of this species, [probably (EMpoda coraUipes, Bald., which 
occurs at Bed River.j 2d, a grasshopper one and one-half inches in len gth 
with two yellow stripes, commencing at the autennsB and running down 
outheupperwings, meeting atthe tips when the wings are closed. I have 
dug HP some of their nests and found sixty-two eggs in one, and as 
many as seveoty-two in another ; tbia epecies was not very numerous. 
[Caloptenm bivittatus, Uhler.] 3dj the kind which I now forward, [Oa- 
ioptmm spretm, Uhl.j The male is one inch in length ; the female from 
one and one-fourth to one and one-half inches in length ; they deposit 
from twenty to thirty-one or thirty-two eggs in a nest. They visited 
here in 1857, laying their eggs in great numbers, in the Assinniboin 
region, destroying the crops of 1S58. In 186i and 1865 they came again 
iu swarms and destroyed many fields. The eggs deposited in 1865 pro- 
duced their young ftom the 20th of May to the 10th of June, and 
moulted for the last time firom the 20th of July to the 10th of August; 
a few days after they fled away. On the 12th of last August (1867) 
they fell in immense numbers, swarm following swarm, niitil late in 
September ; as soon as they fell they commenced the work of reproduc- 
tion, which they continued during August and September, and the first 
week of October; this hibor performs!, they took their flight to the 
south. A correspondent at Carleton House, on the Saskatchewan Eiver, 
in speaking of these gi'asshoppers, says, "The day in which you say 
they made their appearance at Bed River, (August 12, 1867,) I left 
Carleton House for Fort Pit, (on the north branch of the Saskatchewan 
River,) and all along the route they were very numerous ; about the 
latter end of August they were flying south in great numbers." They 
also occurred last autnmn at Fort Felly, in the Swan Eiver district, 
(near the head-waters of the Assiniboin,) and they have doubtless 
deposited their eggs in all the barren ground (prairie) between Fort Pit 
andEedEiver. Theydidnotextend to the Winnipeg Eiver, but myriads 
of them were drowned in Lakes Mantowaba and "Winnipeg. — {M-om a 
letter of Mr. Donald Gunn, Med Miver, April 17, 1868.) 

Its ravages in WebrasJca. — The last day of August, 1866, near the 
middle of the afternoon, quite a number of grasshoppers were seen 
alighting, and that number rapidly increased till a litUe before sunset. 
The next morning they appeared much thicker, but were only so from 
having crawled more into the open air to sun themselves. About 9 
o'clock they began to come thicker and fester from a northerly direction, 
swarming in the air by myriads, and making a roar like suppressed, dis- 
tant thunder. By looking well np to the sun they could be seen to good 
advantage, and could be seen as high as the eye could discover an object 
so small, in appearance like a heavy snow-storm, each hopper very much 
like a very large flake, save that it passed by instead of falling. The 
number -was beyond imagination — the leaves of the timber in this sec- 
tion of the Tei-ritory would be but little io comparison. The air was 
literally full of them, and continued so till along in the afternoon, when 
the air was free of them ; countless millions having pa^ed on, leaving 
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other countless millions covering the eartli to devour vegetation, enn- 
day and Monday being cloudy and damp, they contented tbemselves by 
devonring every eatable thing that came in their way ; but Tuesday 
brought a repetition of the scene of Saturday. Since then they have not 
flown so much, and at this writing there are millions of tbem in this neigh- 
borhood, fortunately -working tbeir way a little east of south. * * 

Their present visitation may be, for some good, but I am too blind to 
see it. Their ravages here have drawn down many a hearty yet uncouth 
expression of disgust aud hate from honest and hard-working farmers. 
Go Into the g^dens and see them stripped of nearly every vestige of 
vegetation, both stock and fruit ; go into the field and see the vines of 
all sorts stripped of all their leaves, and eaten to the ground; go and 
see the com, as completely naked e^ if some violent storm had torn 
every blade from the stalks, leaving it looking like a lot of degen- 
erate hoop-poles ; go into the orchards and timber, and see many of the 
smalier trees, especially, almost bare, the leaves having been devoured 
by these ravaging creatures. Many a sad sight and many a downcast 
eonntoiance now fill the roll. — [Mr. S. 0. Mancwna, quoted hy Mr. B. D. 
Walsh in ilie Practical Entomoloffist, October, 1866.) 

Its ravages in Kansas. — The grasshoppers sent herewith are popularly 
known as the "Mormon," "Western," or "Colorado" grasshopiier. Last 
month they made their appearance in the frontier settlements of Kansas 
and Nebraska. To-day I was expecting specimens to send you, and 
they came — not a pill-box full, but in clouds. As high as the eye could 
reach, the air was filled with themj and they came down glittering in 
the sunlight like huge flakes of snow, and at once commenced their 
vocation of destroying every groen thing. Indian com, however, seems 
their favorite food, and they promise to be as destructive to it aa their 
neighbors, the spearmen, {Dorypltora deemnlineata,) have been to the 
potato. On the Nemaha the late corn has been entirely destroyed by 
them. Even where some men hastily cut up and shocked their com, the 
grasshoppers continued their depredations until only the bare stalk 
remained. Wheat, when sown', was eaten up if left uncovered. 

In many places the ground is fairly honey-ebmbed by their egg-cells, 
which ai'e from three-tenths to five-tenths of an inch in depth. The 
common length of the egg-cells is one aud three-tenths of an inch; but 
by calling on a number of boys for a large one and a small one, I found 
the extremes to be one and six-tenths and nine-tenths of an inch. — {Pro- 
fessor W. I. Robertson, quoted hy Mr. B. D. Walsh in tlhc Practical Ento- 
mologist, October, 1866.) 

Its ravages in Minnesota. — For two years in succession — in 1856 and 
1857 — the grasshoppers destroyed oor crops, and many resolved then 
to keep two years' supply of produce on hand afterward. One fact I 
noticed : although they ate the bark from saplings and consumed our 
corn, tobacco, &c., ate holes in clothes hanging out to dry, and destroyed 
boots and shoes when they lit on them iu the house, yet pease they 
avoided, and it wa« an odd sight to see the fields stripped, even of the 
weeds, and the pea patch left undisturbed.— (Mr. 0. H. Kelley in tlie 
Country Oentlemam., quoted by Mr. B. I>. Walsh in the Practical Entomo- 
logi^t, October, 1866.) 

C (Bdipoda ateox, Scudder. 

Its ravages on tJie Pacific coast. — The Sacramento Union of the same 
date (July, 1855) states that the " most remarkable circumstance we 
have ever been called on to notice in this locality was the flight of 
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the grasshoppers ou Saturday and yesterday. For about three liours, 
in the middle of the day, the air, at an elevation of about two hundred 
feet, was literally thick with them, flylug in the direction of , Yolo, 
Tbey could be the more readily perceived by looking in the direction of 
the sun. Great numbers fell upon the streets on Saturday, absolutely 
taking the city by storm, and yesterday they commenced the wholesale 
destruction of everything greeu in the ganleus of the neighborhood. 
Their flight en masse resembled a thick snow-storm, and their depreda- 
tions the sweep of a scythe." 

The Shasta Courier, printed iu the Northern Sacramento Mountains, 
remarks that "on Wednesday last (September 19, 1855) an immense 
flight of grasshoppers passed over this place, flying westward. The 
greater portion of them flew very high, and could only be seen by 
shading the eyes from the sun. They were as thick in the heavejis as 
flakes of snow iu a winter's storm," 

The Sacramento Valley papers mention that whole orchards, gardens, 
and vineyards have been consumed by them, Entire fields of young 
grain, of crops and vegetables, have been eaten np within the space 
of a single day, leaving the ground like a wilted, blackened desert. In 
some parts of the valley they annoyed the passengers and horses of the 
public stages to such an extent as to cause the greatest inconvenience, 
and appear in some cases to have positively endangered human life. 

A gentleman who resided in Colusa Oounty, in the Sacramento Val- 
ley, in the summer of 1855, informs me that these insects appeared to 
rise out of the eastern boundaries of the valley, where it is hot, dry, 
and sandy, and that on some days they filled the air so as to obscure 
the sun. They consumed all garden vegetables, the leaves and bark of 
the elder-tree, and the young leaves and bark of the small branches of 
the cotton-wood and willow, and even the soft, green parts of the tules 
or buUrushes. In Stony Creek, in the same county, their dead bodies 
were seen at one time completely covering the surface of the water for 
miles in extent. In some parts of this valley they ate through gauze 
and textile coverings of all kinds, which had been used to shield ani- 
mals and plants ftrom their attacks. — [Mr. A. 8. Taylor in the Smithsonian 
Beportfor 1858, and in part in tlie California Farmer; Jcmuary 15, 1858.) 
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EXPLANATIONS OF PLATE I. 



Page. 
Fig. 1.— Campophyllum TonQTJiina 145 

lo. A nearly sttaigtt part of a large specimen, ineonmlete at both ex- 
tremities, eligbtly reduced in size. {Rook Bluff.) 

16, A smalter flesuons sjieciicen, side view, ahoTTing also the calice witb. 
it-s mamns broien away ; one-eighth diameter less tlian natural 
Kze. The epitheoa is eroded in places so as to expose the septa, 

Ic. A small speoimeii lowing the calic* nearly complete, with a small 
septal tossula above, and a round central depression. 

Id. TranBverse section of the large specimen, showing the two sets of 
BBpti^ the thin tUssepimeuts between, and the central area occu- 
pied by the smooth tabnlte. The short septum above indicates 
the position of the fossnla. 

Fig. 9.— FUSTJLINA CYLINDRICA 110 

A small portion of the weathered surfeoe of limestone from Plattsmouth, 
almost entirely composed of these little foraminiferous sheila ; 
the figure being slightly reduced in size. 
Fig. 3.— EniaoCRiNOS TYPUS 146 

3a. View of nnder aide of the cup, slightly reduced in size, and showing 
the small basal, larger subradial, and first primary radial pieces. 

36. A aide view of the same. 
Fig. 4.— Fbkmtella, sp 153 

40. A portion slightly reduced from Professor Geinitz'a figure repre- 
senting the natural size. 

46. Kon-poriferons aide a little reduced ftom Professor Geiuitz's magni- 
fied figure of same. 
Pig. 5.— Syrikgopora. mcltatebjsuata 144 

5o. A small portioii, one-eighth diameter less than natural size, showing 
tbe wrinkled, rather flesuoua corallites with their connecting 

56. A transverse section of a portion of the corallum where the coral- 
lites are rather widely separated ; one-eighth diameter less than 
natural size. 

6c. Transverse section of one of the corallites magnified so aa to show 
the very short septa around tlie wall, and seotions of the irregular 
tabula within. 

M. Longitudinal section of a portion of two of tie corallites, a little 
magnified, showing the obliqne irregular tabula. 

Fig. 6. — AnCHEOCIDAEISf TEliSBRKATA 151 

60. Part of a primary spine, conves side, magnified a little less than 

two diameters, and showing the lateral serrated margins with 

three mesial rows of little crenated ridges. 
66. The opposite side of another specimen, magnified slightly less than 

two diameters, showing a mesial and two lateral serrated carinte. 
6c. A portion of the artieulatine end of the same, enlarged abont four 

diameters, to show its mUled ring and miuute longitudinal striEe. 

Fig. 7.— TBKEBltiTUIA BOVIDBKS 187 

7a. A medium-aiaed specimen, profile view. 
76 & 0. Dorsal and ventral views of same. 
74. Side view of a larger specimen flx)ut Kansas. 
Fig. 8. — Obthis cAitijoNABiA ,... 173 

So. Ventral view of a rather large specimen slightly less than natural 

8b. DoFsal view of same, 

8e. Outline profile view of same. 
Fig. 9.— Ehykchokblla Osageksis 179 

9a. Dorsal view of an internal cast, nearly natural size. 

96. Ventral view of same, showing it to be a trae Bliynchonella. 
Fig. 10.— CHOSETES VBIiaEDILiAMA 170 

lOo, The usual form, and a little less tlian the natural size, of tlie species. 

lOb. Another specimen unuauiilly extended on the hinge line. 
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BXPLANATIOMS OF PLATE I, 



Fig. 11.— SPIRIPER (MiETISlA) PLANOCONVEXL'S 

llo. Dorsal view, maguiUed a little leaa tlian two dianieteis. 
116. Outline profile view of same. 
Fig. 13.— AtkTEIS SOBTILITA : 

A rather large, woll-cleveloped speoiraen, dorsal view. 
Fig. 13.— Ketzia. (EDMETia.i) pUNCTuuPEiu : 

Dorsal view, magnifled rather less than two diameters. 
Fig, 14.— Peoductds PBRTENure : 

140. View of a cast of the outside of the ooncave or tlorsal valve, one- 
eighth diainoter less than natural size. 

146. View of outside of ventral valve of another specimen ahont natu- 
ral size. ■ 

14c. Section in outline of the two valves uniteiT, showing the ilistiuct 
concavity of tiie dorsal valve. 

FOREIGN i3PECIE3 FOR COMP.IRISOS. 

Fig. 15. — Camakophoria ScnLoinitiJii 

An internal oast (aligiitly reduced in size from Professor Kiog's figure), 
showing (at a) the cast of the rostral ehaml>er, separated by 
the deep ^it on ea«h side left by its walls. For comparison witJi 
Fig. fl6, in which there are no traces of the walls of such a 
chamber, • 

Pig. 16.— pRonucTus canceini 

16a & 6. Posterior and lateral views, slightly reduced from de Vorncuil's 
figure; for eomparison with Fig. 14. 
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EXPLANATIONS OF PLATE II. 



Fig. 1.— FUSULINA CYLIi-DEICA 1 

A tegment of limestone, showiDg seotious of Fiisidiaa, one-eislith di- 
ameter less thau natural siae. (RooIj Binff.) 
Fig, 2.— PiiODUCTUs Nebeascbnsis 1 

A oast of the interior of a ventral valve (reduced oEe-ci^hth di- 
ameter in Mze) as seen wlien broken fhjm a hard limestone 
matrix, sons to leave the shell and spines in the latter. ( Belloviie.) 

Fig. 3.— SPlBimBSUNEATUSf 

3a. Dorsal view of a small specimen of the shell divested of its minute 

hair-IilM spines. 
36, Same, cardinal view, (Platte Eiver.) 

Fig. 4. — Tekkbkatuijv bovidf.ns 1 

4a, Dorsal view of a small apeoiraen, of nearly Batura! size, 
46, Profile view of same. (Book Bluff.) 

rig. 5.— PJIODUCTUS PEATTENIAHUS 1 

5n. Interior of an imperfeot dorsal valve flrom Plattsroonth, showiiif; 
tlie mesial ridge, and very short cardinal process (nearly natural 

56 & c Dorsal and ventral views of a smaller specimen, from Eock 

Bluff, with the Sars, margins, and spines broken away (a little 

less tlian natural size). 

Pig. 6.— Pboductospckctaths.: 1 

An itnperfeet ventral valve, partly exfoliated, so as to remove tiie 

small spines, ears and margins. A little less tliau natural size. 

(Plattsmonth.) 

Pig. 7.— Edmondia suetruncata i 

View of cast of left valve, one-eighth diametei less lihan natural size. 

(Eock Bluff.) 

Fig. S.— AiLORlSMA (SEDGWICJOA) GKAKOSA t 

View of rielit valve; mainly a cast.butwith some remaining portioas 
of shell. One eighth diameter less than natural size. (Bock 
Bluff.) 
Fig. 9.— Chssojtva Lbavekworthkhbis i 

Posterior portion of the two valves wnited. Slightly less thau natu- 
ral size. (Eock Bluffi) 
Fig, 10.— Al.LOEISMA STIBCL'KEATA i 

10a. Dorsal view of an internal cast of a large specimen, oue-ciglitli 
diameter less than natural size. 

105. Side view of same. (KockBluffi) 

Pig. 11. — PsEUDOMOKons, sp 1 

A fragment of a left valve (east) ahowing the larger costfe, with 
vaulted seale-like Jaminffi of mowth, and smaller ribs between ; 
slightly reduced in size, (Cedar Bluff.) 

Fig. 12. — SOLENOMYA, Sp.f 

12o. An imperfect cast, slightly reduced in size. 
126. Opposite view of same. (Rook Bluff.) 

Pig. 13.— Cni^NOMYAMlNEHAHA? 

13a. Dorsal view of a cast, with some portions of the posterior mar- 
gins wanting. 
I3&. Sffle view of same. (Plattsmouth.) 

' This is Iho shell desipibed by Professor McCheeaey IPateozoit I^jsaila, page 43, l?6a) nnrli-i 
nnrac Sgirffsr peiyiEiuf,- it is alwajs email, and may ue distinct ftom 5. Bneotue. Xto ileaii-ip 
of it was injidvettently <milt4«d in our test. 

t This east is too imperfect for ilesoription or identificMton. It does not differ, Sowever, so far an 
bo a«u, £tom a form common in tlio Coiil-Measurca of Illinois, Irat sBema to Ijo different from th= 
braska City apecimen, referi-ea (eiToaeonsly, as I tliint} by Professor Gelnita to 5. biaroiica, <le Vet fi 
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EXPLANATIONS OF PLATE III. 



l-'ig. 1,— PiniiiPSiA, ep 237 

la. Pygidiuni one-eighth diameter lees than natnTiil size. 

16. Saroe, enlarged. (Both from Geinita, Plattsmouth.) 
Fig, 3. PBtLUPSIA. MAJOR 238 

2o. Pygidium (caat) one-eightti less thau natntal rize, from. Bellevuc. 

96, An outline profile view of aame. 

2o. Part of tjie pygidium of a larger individual, from. Plattsmouth, 
slightly reiluced in size. [Segments of lateral lobes not oblique 
enough in the fijjnre.] 
Hg. 3.— PERIPKISTI8 SEMICIRCtlLARIS 242 

3a. Posterior view of a tooth and root, from Bellevue, showing the pro- 
found concavity of the crown, and the serrated edge, slightly 
less than natural size, with an enlarged outline of the latter 
above. 

Fig, 4.— Pehipkibtis SBAaciHCDnAius 343 ■ 

An internal cast of the deep concavity of the crown (c), and a por- 
tion of the root (r), shghtly reduced in mze. (Kook Bluff.) 

Fig. 5. Petalodhsdbstuctor. 241 

A specimen consisting of nearly an entire crown, and a portion of the 
root, posterior view, represented slightly less than naturaJ size. 
(Rock Bluffi) 

Fig. C— CL.UWDU8 MOKTIFEK 239 

fifl. A fragment ofthe main cusp, near base, slightly reduced in size. 
64 Outline restoration of the whole tooth. 

Fig. 7. — Nautilus PONDERosus 236 

7a. View of the fiatteued or slightly concave ventral or outer side of a 
large speeimen, reduced to slightly less than two-fifths diam. of 



76. Side view of some. (Plattsmouth.) 
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EXPLANATIONS OF PLATE IV. ' 



Fig. 1,— SYNOCLADIA BI8BMALIS I5G 

la. A. portion of the polyzoum, one-eighth diameter less thau nntural 

size, non-poriferous side. 
lb. A portion of S£(me, mnguified so b& to show the fine striie, and irceg- 

ulatly scattered dimorphons pores, same side. 
Ic. Poriferoiis side of a fragment, magniSed. 

Fig. 9. — Edmondia AsprawAiLESBia , 216 

So. Side view of internal cast, one-eighth (liameter Ibeb than uotaral 

2&. . View of the left valve, with the bea3: and dorsal margiu of the right 

vaive seen ohove, in oonseiiuence of a slight displacement. 
Sc. Dorsal view of the oast of both valves naited. (AspiawaJL) 

Fig. 3.— Okbicoloidea, sp 158 

An impreBsion of the outside of the nndervalveinthe matrix (slightly 
]ess than Datural size), with portions of the tliin shell adheiing, so 
as to show the smooth inside, and a prominent internal ridge (d) 
corresponding to a deep estemal furrow, ivitli a small, round, 
or oval foramen at its outer end- 
Pig. 4.— Spieifbe (Maktinia) pianoconvexus 184 

40. Ventral view, slightly less than natural size. 
ib. Outline profile view of same, magnified. 

Fig. 5.— Peoductus POnctatits ■ 169 

Side view of ati aocidentaOy compressed ventral valve, a little redneed in 

Fig. 6. — PEODU<Tr(js NEBRASCESsia 165 

An impression in the matrix of the inner side of a ventral valve, one- 
eighth diameter less than natoral size. 

Fjg. 7,— Edmokda retlbsa? 213 

A shghdj reduced view of the two valves opened and spread ont upon 
the matrix. [This figure does not show the marts of growth 
strong enough, and has the heats a little too far forward.] 

Yig. 8.— AviCULOPECra^f CAEBOIJIPEEU8 193 

A fragment of a left valve, enlarged nearly two diameters, and show- 
ing the costat and marginal digitations. 

Fig, 9. — Chonetes ouaniiupf.ka 170 

A ventral view, slightly reduced in size. 

Fig. 10. — Choketbs glabra 171 

A ventral view, slightly reduced in size. 

Fig. 11, — AvicuLOPECTEN ? Whitei 195 

lln. Left valve, flattened by pressure ; oue-eighth diameter less than 

natural size. 
11&. Another of the same, of smaller size. 

lie. A flattened right valve, shomng the deeper sinus under the ante- 
rior ear ; slightly reduced in size. 

Fig. 12.— MYAUNA SUBQUADEATA 202 

An impression of the left valve (reduced one-eighth diameter) iu the 
clay matrix, with adhering portions of the tLiii oater fibrous 
layer of shell remaining. 

Fig. 13. — pLEUKOTOMAniAPBKHUMBEOSA.. .-. 232 

13o. A somewhat distorted specimen the distortion mating the spire 

appear rather shorter than natnral (a little reduced in size), 
ISb. Another specimen from Kulo, enlarged nearly two diameters, and 



Fig. 14.— PlISUEOTOMAMA INOBNATA 233 

View »f side and aperture, slightly reduced in size. 

- Al! tiio Bneciaiens fiEOtea OB thia nlate, not otheiwiso ilesisnated, are ftom a shaft siink to n iteptli 
...,.„.. ,„~ ^... ,.._ ., — . S-... .^ • =.. ._^ " -ee-foorOis west of ife- 



,'6 tie Jrliseoari, one ic 

aata City landing. 
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EXPLANATIONS or PLATE 17. 



Fig. 15.— PlATYCEBAS Nbbuascensis 227 

15a. View of apertmo, and laterally curvKl apes. 

15, A side view, sliowiug tie undulated lip and marks of growtL, 

Fig. 16,— Bbi.i,erophom cabbokjvkius - 234 

A Bide view, a little reduced ia size, of a specimen from Mr. Morton's 
shaft. 

Fig. 17.— BEIiBROPHON Maeoouiana 996 

A cast BOfliewbat flatf«aed aud distorted by pressure, with niucb of the 
espanded Up also brokea away ; enlarged nearly two diameters. 

Fig' 18.— SYBTEODUe ? OCCrDBNTAUS.J 344 

18o. Upper view, a little less than natural size. 

186. The 6ame, maguifted aearly two diametera, and a portion of the 

pitted Burfeoe still furtlier magnified. 
18o. Outline transverse section across tlia ividest part. 
ISii. Side view of same. (From Aspuiwall.) 

Fig. 19,— DiPLODTJS coMPEEfisus aiO 

19([. Anterior view, a. little less tiiau nattiral size, of a. specimeo, -with, 
the cusps, and anterior taberole of the root in part broken away. 



Fig. 20.— Peripkistis semicikcijl.4KI8.. 

20a. View of the conves side of tlie root and crown, slightly less than 

natuial size. 
20b. An oiitline lateral view of tlio same. 
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EXPLANATIONS OF PLATE V. 



Fig, 1.— SCAPHIOORINUSt aEMISPliailtlCrS 1 

la, Postei'ioi'viewof body and arm-lDaseB, includiiig a few pieces above 

the bifarcationOD Uio secoiid. primary radial pieces ; all reduced 

one-eighth diameter in size, 
Ifi, Another specimen, with lihe secondradials and armsremQTed, ho as 

to show the upper and inner aide of the cup in which the inter- 
nally protuberant hafic is seen in the form of a little deproaaed 

cone within. 

fig, 3.— ZiiACSiNUS Mucnosprarrs 1 

2fl 4- i. Two Tiewa of the spine-liKo aecoud radial pieces, reduced 

one-eighth diameter, fiom Professor Geinita'a figures. 
8*. Upper Bide of the same, reduced from Professor MoChesney's 

figures of an unworn specimen. , 

Fig. 3. — FuauLiNA CYtiNDKiCA 1 

3a. A Bpeeimen magnified nearly three diameters. 

3b. A transverse section of the same, somewhat more enlarged, to 

show the involuted and septate oharaoter of the interior. 

Fig. 4.— LOPHOPBYliUM PKOUPBGUM 1 

4o, A aide view, slightly less than uataral size, of a specimen with 

the walls of tne cnp partly broken away, so ae to show the end 

of the columella within. 
46. A longitudinal aeotion of another specimen of the same speciea, 

sliflitly reduced in size, showing the transverse arching plates, 

commeUa, &e. 

Fig, Ti.— FrsTULipoEA kodduiwha " - 1 

5a. A specimen weatly natural size, incmsting a piece of another little 

coral of ramose form. 
56. One of the nodes or prominences of the same, enlarged so as to 

show the pores with their prominent margins, ail directed a 

little outward from the middle of the prominence, which is 

nearly without pores. 
Tt A tnnsyerso section of a portion of the same species, more highly 

mignilied, to show the finely celialar tisane between the cell- 

'id 4. magnified lonritudinal section of a piece of the same species, cut- 
ting through the cell-tubes and e^cposing the intercellular tissue. 

Fig. G,— Pbodultds symmbteicub 1 

6« ^ 6. Slightly reduced interior and exterior views of a dorsa! 
valve, with the trifid cardinal process, which does not show its 
entire length, owing to its strong curve. In Fig. 6a, the reni- 
form sears are put in from another specimen of the same species, 
not being defined in that figured. 

Fig. 7. — PKOIHICTUS SEMIKBTICnLATOS 1 

7b. Side view (shghtly reduced in size) of a specijneu with the ante- 
rior margin not quite complete. 
76. Ventral view of another somewhat larger specimen, also redncecl 
a little in size. 
Fig, 8.— EETCIA PDHCTULIimU 1 

Dorsal view of a small apecimea, enlarged to nearly two diameters. 

Fig, 9.— AthYKIS SUBTILiTA 1 

Dorsal view of a medium-sized specimen, slightly reduced in size. 

Fig. 10.— HEMIPRONITEB CKASStIS 1 

10a. Dorsal view of a mediam-sized speoimeo (sligbtly reduced in 
size), allowing the area of the ventral valve with its false del- 
tidium. 
105. Interior of a smaller ventral valve, showing the cardinal process 
(also slightly reduced). 

Fig. li,-— Peoductos Hbbbascencis 

lla. Ventral view of a small specimen (reduced one-eighth diameter 
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EXPLANATIONS OF PLATE V. 



Fie. 11.— ll!i. Interior of a Larger dorsal valve, also reduced in size, sliowing 
tlie UM cardinal process, and the divided mesial ridge, intern^ 
aaperitica, &c. 

111. Dorsal view of another specimen (slightly reduced in size), show- 
ing the cardinal maigrn without traces of an area, and tie 
slightly truncated heak of the ventral valve. 

lid. A diagram profile view, enlar^d, of a piece of the shell o£ the 
ven&al valve, to ehow the two sets of spines. 

Fig. 12.— MkEKKUU. STE1A.TO-C08TATA 

19a. Ventral view of a rather small specimen, enlarged to nearly the 

medium adult size of the species. 
12&. Dorsal view of same, showing area and iidse deltidium. 
irig. 13.— Productus Prattbniamus 

A view of the ventral side of a moderately large apeoimen, slightly 
reduced in size, from Professor Geinifa'a figure, with the ears 
and spines broken avray, (The restored ontline of the cj 
heen added from ' ' 



fOEBlGN SPECIES FOR COMPARISON. 

Fig. 14. — Stkophalosia hoekbsckns 

Dorsal view, showing hinge line and oacdinal area (a), for comparison 
■with Fig. llo. (Slirfitly reduced in sizo, from Professor Gei- 
nitz's AnimalisohenUebert. der Dyas.) 

Fig. 15. — Productus Kosinckianus - 

150. Side view, slightly reduced in aizo. 
156. Ventral view of same, slightly reduced in size. 
tSc. An enlargement of a piece of the surface, stowing the strise and 
short spines magnified. All aifter Mr. Davidson. For compari- 
son with Fig. iS 

Fig. 16,— Mbekelia Pectiniformis, (==8treptorliyncMa veBdniformvi) 

Dorsal view, showing area and deltidium of ventral valve (a little 
reduced ie size, &om Mr. Davidson). For comparison with 
Fig. I3i, 
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EXPLANATIONS OF PLATE VI. 



Fig. 1. — Syntkilasma h 

lit. Front view, a little reduced in size. 
16. Cardinal or pMterior view of same. 

Fig. 3.— Ehynchonella Osagbbsis 1' 

3a. Ventral view, reduced one-eighth, diameter lu size. 
36. Same, enlarged nearly two diameters of natural eize. 

Fig. 3.— Spiwfbrina Kentuckensis 1 

3o. A specimen greatly extended onfJie hinge line; enlarged nearly to 

two diametera. 
3&. Caidioal or posterior view of same. 
3c Cardinal and internal view of another specimen of ventral valve 

enlarged, ehowing iiLteiual lamina. 
3d. A very small individual, with hinge line short ; m^iiifled two 
diameters. 

Pig. 4. — SPIKIPBR (MAKTINIA)ELANOOONTEX0B 1 

Dorsal view, magnified nearly two diameters. 
Fig. 5.— EuoMPHAiua RUG08US, (Hall ; not Sowerby) 2 

5a. Left view, magiiiQed nearly two diameters. 

56. Section of same, showing the quadraugntar form of the volutions, 
and the concavity of the right side. 

5e. Eight or concave side of another specimen, one-eighth diameter less 
than natural size. 
Fig. G.— Peoductus costa'tos f ] 

6o. Profile side view, reduced one-eighth diawieter in size. 

6J. Ventral view, same. 

Kg. 7,— PROB0CTUS LOKGISPINUS! ". 1 

Ventral view, reduced one-eighth diameter in size. 
Fig. 8.— MaCEOCBEILUS INTBRCAIAKIS, Far. PULCHBLLUS i 

A side vi'ew, reduced one-eighth diameter in size. 
Kg, 9.— Phtu.tpsia eciTOLA ; 

A crushed specimen, enlarged abont two diameters. 

Fig. 10. — CHONBTEiB OKANDLIFERA ] 

A ventral view, slightly rednced in size. 
Fig. 11.— Pinna peuacuta i 

llo. Side view (slightly reduced is. size) of an internal cast, incomplete 
at hoth ends. 

116. Dorsal view of same. 
Fig, 12.— Bpieifeb CAMBnAXtrs : 

A dorsal view, nearly natural size, showing area and ftiramen. 

Fig. 13.— CluiDODUB MORTIFEE '. 

130. A specimen, oonsistiog of the root of a tooth, with the bases of 
the cusps remaining; one-eighth diameter less than natural 

136. An outline section of the main cuep, at base. 

13c An outiino view from above. 

13d. An opposite view of the root and bases of cusps, enlarged. 
Pig. 14.— Chomatodus arcuatus '. 

14ii. View of aiilerior side, one-eightli diameter less than natural size. 

146. Profile or section of the same. 
Pig. 18. — Deltodos? amqularis -. : 

Ida. View of upper surface, somewhat reduced in size. 

186. Pi-ofile view of same. 

FOREIGN SPECIES FOR COMPARISON. 



Fig. 1&.— SPiitORBig p 

IGa. View of !eft or attached side, magnified nearly three times, for 

comparison witli Sa and l&i. 
156. IMght or fi'co aide of same, for comparison with 5c and 16e: after 
PiofeSBor King. 
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— SriKOEBIS P 

l&j. Left view, magoiiied nearly three diameters, for ooraparison with 
Fig, 5a. 

1G6. A fragment of tlie same, showing a section of whorls, for compari- 
son with 5h. 

16c. Another specimen of aame, magnified two diameters, tight side 
for oompaiison with 5c. 

16^. Section of last, for comparison with 56; aU after Professor Gei- 

(Slightly reilnced from Profossoi- MoCoj's 
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EXPLANATIONS OF PLATE VII. 



Fig. 1.— SCAPHIOCRINUS 1 : 

Ib. View of tlie body irom above, sligJitlj rodaeed. 

16. View of the same from below, 

Ic Posterior side of same in oatliue ; ftll slightly reduced from Pro- 
fessor Geinitz'a figures. 
Fig. 9. — Ehombopoha tKPmODBNDROn>B8 141 

2a. Brancli, oco-eightl) diameter less than natural size. 

2S. Pact of same, magnifiea a little less tlian three diameters. 

2e. Same, magnified about six diameters, to show the angular outlines 
of the calioes, and the granules at their angles and along their 
margins. 

iBd. Longitudinal section, magnifled nearly five diameters, showing the 
Ciflices (o) apparently without tabulae or se^ta, asoendiag mim 
an imaginary axis, andthe interspaces (i), with longitndinal sec- 
tions ot Tery minute intermediate porea. 

Se. Portion of siiriJice, ground off a little obliquely, showing the cal- 
ioes within rather more oval in outline than, natural, with the 
very minute pores of the interspaces, apparently corresponding 
to the marginal grannies of the exterior. 

S/. Four of the calicos, greatly magnified, to show their rhombic out- 
line and margin^ grantees. 

2jf. Same, from another part of the same species, where they differ a 
little in form. 
Fig. 3.— FBKBeTBLLA Shumabdi ? ..- 3()3 

3«. Fragment of the polyzonm slightly less than natural size, non- 
poriferous side. 

3ft. Fragment of the same, magnified to show the form and proportions 
of the fenestmlea, branches, and dissepiments, comparatively 
course stris, &c. 

Zc. Same, poriferous sides. 
Fig. 4.— GiiUCONOMB TKiiJNEATA, Meek 157 

4a. Slightly leas than natural size, non- poriferous side. 

ib. Same, enlarged to show striaa. 

4c. Poriferous side enlarged. 

4^. Fragment of main stem, greatly magnified, to show the tliree mesial 

Fig. 5.— Sykocladia Bi8EKiAi,is,(=S. Cesiriemif) 156 

5a. Fragment, slightly less-than natural size, non-poriferous side. 

56. Same, magnified about five diameters, to show stri» and dimorphous 

pores. 
5c. Poriferous side of another specimen, a little enlarged, 
5^ Part of same, greatly magnified, to show the arrangement of the 
pores, the mesial carina, and spine-like projections, with their 
minute perforations, &c. 
5e. Side view of one of the branches, much enlarged, to show the ele- 
vation of the spine-like projectioos along the middle, on the 
poriierous side. 

Fig. 6.— POLYTORi 155 

Enlarged poriferous side, slightly reduced itoui Professor Geiaitz's 

Fig, 7.— POLYPORA BUBMARGINATA 354 

7(1, Fragment showing non-poriferous side, slightly less than natural 

76, Part of same, magnified, showing the poriferous side, with its me- 
sial carina and row of node-lih:e granules. 
Fig. a— PnSOLINA OYLINDRICA ' 140 

8o. Speeimen minified a little more than three diaiaeters. 
86. Transverse section of the same, mangnified between foar and five 
diameters, so as to show the interna! st — ■■ — 
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OF PLATE Vir. 

Fags. 

Pig. 9. — BociDinis Hailiana 153 

9a. One of the primary spines, magnitiecl a little leas thaa six times. 
96. Part of same, still more greafiy minified, to show the Burfaoo 

sonlpturiiig. 
9o. One of the interanibulacral platea of nearly nataral size. 
9d. Same, magnified ; (M after Geinitz). 

FORBIGK SPECIES POR COMPAEISOS. 
Fig. la— POLYPOR BIARMICA 155 

lOo. Apiece of the polyzonm, BligUtly less than natural size. 

106. MWaifled portion of same, to compare with Fig. 6. Both from 
Count Keyserling's illustrations of the species. 
Ftff. 11.— FenbStella KMBeja 153 

llo. Fragment, nearly natnial size, to compare with Fig, 3a. 

116. A piece of the same, con-poriferona side, greatly enlarged, to com- 
pare with Pig. 36. 

llo. Another fragment, greatly enlarged, showing poriferona Bide, for 
comparison with Mg. So. (All from McCoy's figures of the typi- 
cal specimens.) 
Fig. 12.— SysOCLADIA VIRGOLSCEA 156 

12ti. Fragment, greatly enlarged, showing the xwriferous side, for com- 
parison with Fig. M. 

12&. Non-poriferous side, magnified to show spine-like processes, for 
comparison with Fig. 56. (All &om Professor King's figures.) 

Fig. 13,— POLTIMJRA MAKGUJATA 154 

13a, pr^fmont, slightly less than natural size, nonporiferous side, for 
comparison wi^ Fig. 7a. 

136. Piece of same, magnified, to show surface stiiie of non-poriferous 
side, &c. 

13c. Poriferous side of same, magnified, to compare with Fig. 76. (AH 
from Professor McCoy's original figures.) 
Fig. U.— Glauconome geakdis 157 

14. Fragment, greatly enlaced, showing poriferous side, for compari- 
son with Fig. 4c. (I*om Professor MoCo/a figure.) 
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EXPLANATIONS OF PLATE VIII. 



Fig. 1,— Hemipronitks crassus 174 

A very BmaH young specimen. 

Fig. 2.— Spirifek (Maetinia) planoconvexus 184 

2a. Dorsal view, showing area and foramen of ventral valve magnified 

to nearly two diameters. 
26. Interior of dorsal valve, showing socket procraaes and crara for tlie 
attachment of the spires, stiU more enlarged. 

rig. 3. — LiNGULA ScOnCA, var, NEBRAaOBHSia 158 

3a, View of dorsal vaive, eligbtly less than natural size. 
2}>. Bulargement of same. 

Fig. 4.— ATHYRK SUBTILITA 180 

Small specimen, dorsal view; slightly reduced in size £rom Professor 
Geinita's flgure of ai specimen from bed C, at Nebraska CHy. 

Fig. 5.— Ehynceonblla Osaqensis ITO 

Ventral view (enlarged nearly, two and one-half diametera) ; after Pro- 
fessor Geinitz's Bguxe of a rather broad, flattened specimen from 
bed 0, at Nebraska C ifj. 

Fig. 6.— Phodtjctuslongispinus? 161 

6a. Ventral view, slightly less than natural size. 

66 & 0. Dorsal and ventral views of a young example ; after Geinitz. 

Fjg. 7. — Chonetbs orasoufeka 170 

Ventral view, nearly natnral size, showing a few very scattering large 
perforations. 

Fig. 8.— ChOKBTES GLABRA - 171 

So. Ventral view, nearly natural size. 

86. Ditto of another specimen, enlai^ed nearly to two diametera, to 
show what appears to be the bases of minnto, scattering spines, 
connected with large, distantly-separated perforations, airangea 
in qninoux. 

Pig. 9. — PRODUCTUS PEETENIJIS 164 

9a, c. Ventral and lateral views of an imperfect specimen, nearly 

natural size. 
96. The same enlarged. Both figured by Professor Geinitz, from bed 
0, Nebraska City. 

Fig. 10. — Pgoductus Prattenianus 163 

lOfl & 6. Dorsal and ventral views of a young shell ; speeimeii nearly 
natural size; figured byProfesHorGeinitB, from lied C, at Nebraska 
City. 

Fig. 11. — Spirifbrina Kentockensis -. 185 

lit!. Posterior or cardinal view, showing area and foramen, beaks, &o. 

(Enlai^ed about one and one-half diameters). 
116. Ventral view of a compressed apecimen, enlarged nearly two diam- 
eters. Both irom ProfesBor Geinitz's figures of specimens from bed 
C, Nebraska City. 

Fig, 13.— Synteilasma hemiplioata 177 

I2a & 6. Ventral and front vieWs ; slightly reduced from Professor 
Geinitz's figures of a Nebraska City specimen. 

Fig. 13.— PbODUMCS SYMMETEICOS 167 

Ventral view of an imperfect apeoiiuBn from bed C, Nebraska City, 
shghtly leas than natural size. 



3''ig. 14, — Ehyhcuomeixa 

140, h. Dorsal and aide views for comparison with Fig. lHa, I) ; both 
slightly reduced iirom Mr. Davidson's figures. 
Fig. 15.— Spikiier CAMBSATOS 1 

An imperfect, rather small, specimen, from bed C, Nebraska City. 
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EXPLANATIONS OF PLATE IX. 



In. Internal cast of a left valve, enlarged ceariy to three and ouo- 

half diameters. (From Geinitz.) 
16. Ditto of a right valve, from bed C, at Nebraska City, enlarged 
nearly three and one-lialf diameters. 

Fig. 3.— AviCUiflPECTKN COXANUS 196 

9o. Leit valve enlarged about two diameters. 
2b. Enlargement of snr^ce markings of same. 

Fig. 3.— PsEUDOMONOTue RADiAus n '201 

View of east of left valve, slightly ieas than natural size. 

Fig. 4— AVICULOFECTEN CABBONIPBBUS 193 

4a. Left valvo, one-eighth diameter less tlian natural size. 

41). Internal cast of a right valve n little less than two diameters. 
Fig. 5.— Lima EETIPERA ■ , _. 18B 

5a. Cast of right valve, ono-eighth diameter less than natural size. 

tib. Costte of same, a little eularged. 

Fig. 6. — MYAUNA eUBQUADRATA.. """'' 

■ fragment of a right 

nearly natural size, .... 

from bed C, at Hebraska City. The dimly-shaded outline ii 

added to show the moat usual form of the entire shell. 

-Myalina Swalloyi 301 

7a. Left view of a small specimen, slightly less than natural size. 
7b. Eight view of a larger individual, slightly reduced in size. 

-AVICULA LONQA 199 

Eight valve, enlarged neatlj' two diameters. 

-AVICDL.1? SULCATA 200 

Left valve enlarged to nearlythree and ahalf diameters; from Profes- 
sor Geinitz'a fignre. 

-AVICULOPECTBN OCCIDENTALI8 191 

Left valve slightly reduced in size ; from Professor Geinita's figure. 
-Entolhjm avtculatdm ■- 189 

llo. Mould of the exterior (nearly natural size) of left valve. 
lib. Enliffged external radiating and concentric strite. 
lie. Cast ftom the same, 

llA Enla:^ed zigzag marking sometimes very dimly seen on tlie sur- 
face of internal casts. 
He. Cast of a smaller specimen, left valve, with posterior margin a 

little truncated. 

11/. Interior of another specimen, left valve, showing the divei^ing 

hinge, teeth (t,t), cartilage pit (o), and transverse furrow (g, g), 

in the ears, for the artlculatioa of the margin of the other valve. 

llg, Cast of the interior of opposite valve, showing its cardinalline to be 

straight, apparently for articulation in the fiirrow (g) of Pig. 11/. 

Fig. 13.— AVIGULOPINNi AlMKlCANA 197 

13o. An internal cast, enlarged to nearly two diameters, showing the 

beaks not to be quite terminal. 
136. Mould of the outside of another specimen, somewhat enlarged. 
12c. Surface markings, enlarged. 
12d!. Section to show convexity of valves, 

FOKEIGN SFECIES FOn COMPAEISON. 

Fig. 13.~Entolium Sowerbyi - 191 

ISfl. External view, for comparison with figure lie. 
13b. Enlarged surface striee of same. Both a little less than natural 
size, from Professor McCoy's Carb. Fossils of Ireland. 

Fig. 14.— ESTOLIDM DEMTSSDK 190 

Internal cast of hinge, for comparison with figure 11/; slightly 
reduced in size ; from Quenstedt. 

Fig. 15.— AvicuLOPiNNA vumMwisMia 197 

15a. View of left valve, showing traces of radiating striai; a litiilo reduced 

irom Proffssor Geinitz's figure of a German specimen. 
155. Section of the two valves united, taken from a fragment sent irom 
Germany bv Professor Geinitz to Professor 'Worthen. For eom- 
piirisoD Witt Fig. 12. ^ 
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EXPLANATIONS OF PLATE X. 

Page 

Fig. 1,— SCHIZODUS WaEELERI 209 

la. Outside view of right valve, sliglitly reduced ftom Professor 

Geloiti's flgviro ; referred 1>j him to S. otMums. 
16. Sketeh of the typical specimen of 8. Wheeler! from the Coal- 
Meaaures of Missouri, slightly reduced iu size fi'om a drawing 
la the poBseesiou of Profrasor Swallow, 
lo. Outside view of a specimen' ftom the Upper Coal-Meaaures of 

Iowa, heloogicg to Dr. C. A. White. 
Id. Inside of same, showing the hinge ; both figures being aiightly re- 
duced ia eiae. 
le&/. Dorsa! and lateral views of a large internal east, a little 
reduced in aiie, from the same position in Iowa, and appar- 
ently of the same, or a nearly allied species, belonging to Dr. 
C. A. White. 

Fig. 2. — An external cast of an undetermined species of Schkodiia SIO 

Fig. 3.— SOtENOPSlS SOLENOIDBS 233 

Cast of right valve, magnified nearly to two diameters. 

Fig. 4. — PLBTmOPHOBUS OBLONGtIS 212 

ia. Internal cast, about natural size. 

45 & c Internal easts of other speciaiens, right ani left view, magni- 
fied nearly two diameters. 

Fig ''— Modioli! RUBBLUpriav 211 

Bight valve, a little less than natural size. 

Pig 6— Edmoxma RGrLEKA - 211^ 

6!i An internal cast of a email specimen, one-eighth dianietf^i' less 

thin natnr^ size. 
bl The same, enlarged. 

Fig "— EdmondiaI giabba 21^ 

7a&^b Kight and left views of two small specimens, slightly reduced 



Fig 8 — EDMO^DIA > 

8it A slightly reduced Bgure of a small, rather broad, specimen, proba- 
bly of this species. 
8& The larger and more elongated typical form of the species, a little 
reduced in size. 

Fig J — Pkothieis blbgans i 

In Left valve of nearly natural size, showing anterior ventral notch, 

and linear ridge extending to its corner from the beaJE. 
96 Eightv^veof another specimen, enlarged to nearly one and aliy.!f 
diameters. 

Fig 10— rotniA SUBSCITTOA? - : 

An external cast of the left valve, nearly natural size. 

Fig. 11. — NUCDIANi BELLISTEIATA 

llo. Left valve, enlarged to nearly two diameters. 
116. Surface striie, flirther enlarged. 

Pig. 12,— PtKDEOPHOBOS OCCIDBNTAIIS 

Left view of internal cast, enlarged to nearly three diameters. (From 
Professor Geioita.) 
Fig. IS.— SCHTZonos cunxus 

13o. Cast from Hebi-aslta City, left riew, one-eighth diameter less thau 
natural size. 

136. Outline profile, anterior view of same. 

13c. A somewhat larger specimen of some, a little reduced in size. 

13d, A still larger specimen, of somewhat different form, a little re- 
duced in size. Probably a different speciea. 

13e. The typical form of 8. oih*8, sliglitly reduced in size, from the ori- 
ginal locality in Illinoia. 

1^. An outline anterior viewof same, to show its convexity. 

1%. Surface striae of same, enlarged. 

Pig. 14.— AlLOEISMA SUBEEEGANS 

A little less than natural size, with enlargement of surface g 
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2 EXPLANATIONS OF PLATE S. 

Pago. 

Fig. 15.— ALLOKISMA (SBDGrWlCKlA) REFLESA S17 

All imperfect left valve, nearly natural size. 

Fig. 16. — AiiOHiSMA (Sedgwickia) Geinitzu 219 

Ififl. View of right valve, slightly leas than the natnral size, of one of 

the largest speeimens among an extensive collection. 
165. Left valve of another individiial, enlarged a little less than two 
diameters, to ^ow the fine snrface gianules. 

Fig. 17.— NUCULA VISNTRICOSA 204 

17a. Left view, a little leas than natnral siae. 

176, Dorsal ontline view of same. 

17c. Left view of same, enlarged to nearly two diametera. 

Fig. 18.— NucuiA Bkyricbi!* 303 

An internal cast, enlarged to nearly three diameters. From Nebraska 
City. 
Fig. 19a. — An outline, nearly natnral size, of a different form, from Professor 
Geinita's figure, referred by him to N. Beyrichi, from the same 
bed as the last, at Nebraska City. 
I9b. Thosame,enlarged to show the striffi;' (from Geinitz.) 

Fig. 20.— MaCRODON TENUISTRIATA 207 

20a. Eight valve, nearly natnral aise. 

206. Enlargement of the. minnte radiating stri^ on the anterior part 
of the shell. 



Fig. 21.— SOHizoDua E083ICUS , 309 

31a. Left view, slightly less than natnral size, for eompariBOn with 

Fig. 13a. 
316. A difierent form, supposed to be avarjety ofthe same; both &om 

de VerneuU. 

Fig. 23.— A1XORI8MA ELAGANS 210 

23ii. Right valve, nearly natural eizo (from Professor Geinitz), of a 

German specimen, for comparison with Fig. 16fl, 6. 
926. Internal cast of same, slightly rednced in size, ftom Professor King. 
Compare with Fig. I6a, 6. 

Fig. 23.— NliCiiLA Beykichi.- 201 

2311. From a Genufin specimen, slightly Icbs than natural size. Com- 
pare with Figs. 18 and 19. 
336, Same, enlarged. 

Fig.- 24.— NucDiA Beybichi 304 

24o, 6. After Geinitz, from German specimen, nearly natnral size, aaid 
enlaiged. Compare with F^. IB and 19. 

Fig, 25.- NucuiA Beykichi 204 

25a. Nearly natnral size, from von Schanroth's original figure. 
^. Same, from same, enlarged. Compare with Figs. 19 and 19. 
25c Internal cast of same, ftom same. 

Fig. 36. Cabdiomoemia? (MYXiLua) PAttASi 212,313 

Hinge and interior of right valve, nearly natural size, For' compari- 
son with Fig. 12. 

Kg. 27. MACRODON 8TB1ATA 207 

Right view, after Professor Geinitz, from German specimen, for com- 
parison with Fig, 20a, 
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